























Nickle Plating. 


By G. D. RICE, 

The increased use of nickle plated orna 
mental work in all industries is quite 
marked. Artistically designed trimmings 
are now seen on even low-priced articles, 
inproving the appearance and adding to the 
market value of the same. Having had ex- 
perience in nickle plating cast iron 
trimmings, the writer may be able to give a 
few points of practical use concerning the 
work. The nickle plating of cast iron 
ornaments practically begins in the casting 
room. Not only must the castings be free 
from burnt spots, but the outlines of the 
design must be clear. This demands that 
wu good grade of sand be used in molding, 
that the metal be poured correctly and that 
the workman be skilled in this particular 
line of foundry work. 

CLEANING THE CASTINGS. 

Pickling will usually clean the castings 
thoroughly, but as the acids used frequenuy 
affect the plating, some manufacturers do 
not use this process, depending upon scratch 
brushes or revolving brush wheels. The 
writer has used the pickling process without 
detriment to the plating operation, by con- 
structing a device such as is shown in sec- 
tion in fig. 1, in which the vat A is brick 
aud mortar, lined with enamel so as not to 
ffect the liquors. 

APPARATUS USED IN PLATING CAST IRON 

TRIMMINGS. 

A false bottom B, made of aluminum 
ronze, is set in on brackets as shown. This 
bottom is perforated with inch holes. The 
jickling solution is first put in and the cast 
| ron pieces wired and introduced in the 
isual way being allowed to remain about 10 
minutes. After a dozen or more batches of 
istings are thus treated the solution is drawn 
hrough pipe D and a hot solution or sali- 
rnia lye put into the bowl and the batch 
t castings given a bath in this also. The 








FOUN 


DETROIT, MICH., JULY, 1897. No. 59 


r 





$ 


last liquor is drawn in same way as the 
first, and cold water run in through pipe 
EK. The spout C is connected with the pipes 
D and E, and the flow is governed in each 
pipe by the valve stems F, F. The water is 
admitted till the bowl] is full, one batch of 
castings is rinsed in it, the water is then 
run off through D, another quantity run in 
through E, another batch of castings rinsed 
and so on. 
POLISHING THE CASTINGS. 

For first roughing a No. 70 emery wheel 
is about right, and for second roughing a 
No. 90. No, 120 makes a good final wheel. 
Common wood wheels, turned to a conven 
ient size and surfaced with emery flour are 
most serviceable, although it is not out of 
the ordinary to find canvas, hair, felt, leather 
and other wheels in use in the’ roughing 


work, For “finishing down” che | latter 
Wheels are of course indispensable. Felt 
Wheels are particularly useful as they con- 
form to the shapes of the castings. ‘“Greas- 


ing” comes next, and is done effectively on 
greased 170 emery whee!s. Tallow and bees- 
Wax, mixed with ground pumice stone and 
applied to the surface of the greasing wheels, 
gives good results. “Glazing” is next and if 
done well will remove all scratches and put 
a fine glaze on the casting. A good glazing 
or coloring wheel can be made by working 
down a No. 170 emery grease wheel until the 
surface is quite hard and flint like, 


PLATING THE CASTINGS. 

As the plating department is required to 
be in a separate room, and is in fact a dis 
tinct branch of the business, a ground plan 
of such a department is shown in figure 2 in 
Which the location of the tanks, benches. 
plating outfit, etce., is indicated. The solu- 
tion tanks are lined with asphaltum and 
connected with the stone jar by cement coat 
ed pipes. The hot water tanks are con- 
nected with heating pipes that extend be- 
neath the floor. To avoid rust marks, which 
almost invariably appear on cast iron and 
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nickle, a base is 


which 


show through the copper 


the 
suspended in a lye 


applied, previous to pieces are 


wired and solution in 
The 


grease and all foreign substance are thus re- 


the above mentioned solution tanks. 


moved, Next the castings are taken to the 


scrub bench wnere they are alternately treat 
ed with powdered pumice stone and brushes, 
and baths in cold 


water, until thoroughly 


cleaned, 
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Fig. 6 
A bath in a solution of oil of vitriol will 
oxide, which, fol 
rinsing off in 
prepares the castings for the 
The arrangement of the copper and 
nickle tanks is shown in the plan. An am 


now remove any traces of 


lowed by another cold water 


copper plat 


Ing. 


ple copper deposit will usually form in 15 


minutes, depending upon the power of the 
electrical current and the thickness of coat- 
ing required. 


After this, the nickle may be 














applied at once, or if a pretty good job is 
desired, the pieces can be dried in saw dust 
and another “coloring” treatment on 


buff wheels with snowflake powder, ete. If 


given 


the latter is done, the castings require more 
rinsing in cold water to efface the rouge, and 
then placed in the nickle 
bouble sulphate of nickle and 
(nickle salts) is used mostly, but can be made 
The 
Beaume 


are solution. 


ammonia 


irom carbonates or chlorides if wished. 


solution should register about 7 


Ilvdrometer and be 
of about or PF, 


kept inoa 
the 
About 15 ounces of salts to a gallon 


temperature 
during plating ope- 
ration. 
of water makes a good nickle solution. A lib- 
eral anode surface is recommended for stove 
ornament plating. A strong and reliable dy 
important 
type of nickle work. 


name is also an factor in this 


About 40 minutes’ time 
in the nickle solution should answer, 


FINISHING THE CASTINGS. 


After plating the castings they are rinsed 


off in cold water and submerged in luke 


warm water, followed by turning them in a 


wire covered cylinder, the contact with air 


drying the surfaces in a desirable manner. 


The cylinder should revolve so fast that 
the castings will be held motionless against 
the sides. “Buffing” is the final operation 


and is accomplished in several ways, among 
the important of which are wool, cloth and 
belt systems as shown in figures 3 to 6. In 


the former is the type of wood wheel used, 


turned from close grained stock, balanced 


smoothed for a wool fleece cover, as in 


The 
often 


and 


fig. 4. leece should be laced on, as 


the 
made by 


and scratch 
cloth 
hub, and these flanges 


In fig. 6 is 


tacks work loose 


work. In fig. 5 is a wheel 
having flanges on a 
close up on the cloth as shown. 
the belt idea, consisting of running a leath- 
er, fleece, canvas or other kind of belt over 
the system of pulleys as shown, and by hold- 


ing the article to be polished at A, two sides 


are operated upon at same time. After the 
finishing buffing is done the castings are 


complete and ready for the market. 


It Gives Results. 
We are well pleased with the benefits de- 
rived from THE FOUNDRY. 
JOHIN S. HAM, 
Manager Covington Machine Co., 
Covington, Va. 


“TRE FOuNDRY. 


Making Cores. 


By ROBERT GRIMSHAW, DrespEn, GERMANY 


It seems strange that in iron-founding—an 


art which we Americans claim to have de 
veloped to a greater extent than any other 
people which the conti- 


nental Europeans, notably the Germans, are 


there are lines in 
more advanced in their practice than we are. 
Not only this, but in the very item of labor 
saving, where we should be supposed to ex 


cel, we can, perhaps, take a lesson from 
Germany, which although just now a busy 
country, is still a land of cheap labor. 
One 
and to wound-center cores. 
The the 


disadvantages of 


iten is our clinging to the core-box, 


use of core-box as such has the 


cost in construction of the 


box and its maintenance in store (with at- 


insurance, ete.): of 
the 


tendant items ot expense 
time and 


money wasted in finding the box in the store 


in ramming up core; and of 


reout and bringing it to the foundry. This 
is especially the case when, as we usually 
find it, the general run of cores about the 


foundry is plain parallel work (usually eylin 


drical). Where large quantities of pipe are 


east, various standard lengths. of and of not 


slightly varying inside diameters (and this 


different 
weights are listed, and these perhaps have 


is usually the case where these 


to be “skinned” or shaved down or thieken 


ed up) core-boxes are out of the question for 
the long work, and the wrapped one, made 
of hay, straw, “excelsior,” or 


other Porous, 


fibrous material, with the sweetly smelling 
“smear” as an outer coating, does not give 
either smooth or uniform work. 

Where the work of the foundry is manu 


facturing and not jobbing, there arises the 


necessity of making cores of uniform size, 


cheaply, as the occasion comes up, instead 
of keeping in 


large 


diameters and lengths that 


stock a assortment of 


may not be call 


ed for for years, and the very multitude and 


variety of which prevents easy finding-—of 


making the cores right on sight as 


For jobbing, stock cores are not so 


fast as 
needed. 
available as in a manufacturing business. 
In the matter of making cores quickly and 
cheaply many of the German foundries are 
far ahead of us; 


men (whom 


and no one but the Glasgew 
may the Old Harry confound) 


can touch them, 
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The method in large part adopted is the 
abandonment of the wrapped core and the 
sand-cores. The 
latter is 


almost exelusive use of 
method of manufacture of 
most simple, and adaptable to the widest 


these 
range of work. For the sake of convenience 
in description I shall divide the classes ot 


cores made into the following: 





stem, bearing a rack engaging with a pinion 
on n horizontal shaft. on which is a hand- 
wheel, bearing graduations to show the posi- 
tion of the plunger. 

To make a solid parallel core of circular 
cross-section, one of the circular core-molds 
is put in place and oiled internally; the 
plunger set by the wheel at the right depth 
from the table top; the sand lightly rammed 
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hig. 8. “Dummy” for X work 


with unequal arms, 











Fig. 6. 


Vig. 3 


Fig. 4 Phe | i 





Pieced up-Core. 


Bottom | 








l Parallel in lengthwise section. 

Il. Shouldered or flanged. 

For one and all, the machine is the same. 
There is a table having in its center a hole 
of about two inches greater diameter than 
Under this fas 
ten with a bayonet joint any one of a num 


the largest core to be made. 


ber of pipe-like core-molds; each fitted with 
a plunger disk about an inch thick. This is 
thrust up from below by a guided plunger 





in from above, squared off with a “strike. 
to the level of the table, and the wheel ro 
tated so as to shove the core up. It will be 
found of proper diameter and length, and 
good finish, and may be rammed up as hard 
as desired. 

If instead of the full length or one short 
length, a number of short cores are desired 
the plunger is made to shove out the desired 
length, which is cut off with a wire at the 
table-level, and so on. 
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Where a core-rod is desired it is set ver 
tically in the center of the mold, and center- 
ed by a spider of wire, wood, or iron; the 
sand being rammed around it. Similarly, a 
large wooden center may be set in the core 
mold, and rammed around, and 
drawn so 


then with- 
is to leave a hollow core, which 
may be cut into lengths with the wire as 
pushed out, if desired. A core-iron wrapped 
with straw-rope, excelsior, or other material, 
may, if so wished, be set in the mold for a 
large core. 

For parallel cores of non-circular cross- 
section (usually square) there are molds or 
core-tubes of square cross-section. For square 
cores, either solid or hollow, the process is 
exactly as for those of circular cross-section; 
and, of course, these cores may have a cen- 


tral iron or tube, or a straw-rope or excel- 
sior center. 
Where rectangular cores of other than 


even “four square” cross section are needed, 
“liners” of plain, smooth board are set in the 
rectangular core-mold so as to pack it out 
to the desired form and area; thus, A (Fig. 
1) representing the upper flange of the core 
mold; B, B, inch 
space left for ramming (here, 6x7 inches in 


boards, and C the clear 


an 8x8 inch mold. 
To make several small rectangular cores 
inserted into 


of one size at there is 


one of the large molds, of appropriate size, 


once, 


a partition-piece, as in Fig. 2, in which A is 
the mold-tlange, which shows flush with the 


table-top, B the partition piece and ©, ©, ©, ¢ 


four clear spaces left for ramming. To cut 
these cores to lengths, withdraw the piece 
I} before pushing out the core, The piece B 
is of the maximum length of core that the 
machines will make; if it projects above the 
table in making a shorter core, no matter. 

Where a very slender, delicate core is to 
be made, wnich it is desirable to have quite 
porous, this ean be effected quite simply. Say 
tis a half-inch round core. Saw a gas pipe 
or better yet a smooth brass pipe) of half 
neh internal diameter, in half lengthwise, 
vith as fine a kerf as practicable. Set 
n the smallest 
ween it 


this 
core-mold, packing out be 
the mold-sides with strips of 
yvood the full length of the pipe. 


and 


Ram it up; 
ush out pipe, packing and core all together; 
hen remove the pipe-halves from the core, 
Vhen it) is ready for use. If 


great 


accuracy in diameter is desired, the brass or 
iron pipe sawed in half may be a trifle too 
large, and then closed up on a mandrel, so 
that its new internal diameter, with the two 
kerfs removed, is exactly that required for 
the core. 

To make a core shouldered at one end, as 
Fig. 3, choose a mold of the proper diameter 
and lay on the plunger a ring (as of wood) 
as wide anil thick as the shoulder. To put 
a shoulder on the upper end also prepare a 
ring of the required dimensions, for the up- 
per shoulder; if the core 


is small, use this 


keep on ramming 
until this ring lies flush with the table. If 
the core is large, nail on the ring three ears 
as shown in Fig 4, 


ring as the rammer and 


to hold it flush with the 
table; and ram all down until the ring lies 
properly flush and 
flat perfect 
the ring. 


when removed shows a 


upper surface; then ram inside 


To make a core with central portion of less 


diameter than the ends, prepare a ring, in 
halves, to correspond with this neck (which 
may if desired be of any other section than 


circular, as shown in Fig. 5). If A is the un 
der part, set the plunger so as to make this 
cylindrical part (it may be shouldered if de 
sired) of the proper length: drop back the 
plunger and set in the halved ring D: ram 


in to make B and C; then push out all to- 


gether and remove D; also the under ring if 
there be one. 

Where cores are needed. of greater length 
than the plunger will permit Inaking in 
one piece, sections may be made and pasted 
together if shert and 
tions may be made 
gether (if no 


cores of the 


small. Larger see 


hollow and doweled to 


core-iron or pipe is used) by 


same diameter as the 


central 
hole. (See Fig. 6.) 
Where large quantities of «ores with di 


minished central portions are needed, or 


Where only one is called for, of very com 
plicated outline, then a square or cylindrical 
box is made, split in half lengthwise, and in 
serted in the core-mold as a holder; box and 
core being pushed out together. 

Where an X core is needed, with long cir- 
cular arms of equal diameter, the two long 
est arms are made separately, a piece having 


first been turned up, such as is seen in Fig. 
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7. and laid on the plunger, flat side down. 
This represents half of the through-piece, 
which is made in one Piece of full length, 
and will then be found to fit perfectly into 
the ends of the arms. 

For a 90° > N core in which one pair of 
arms is of smaller diameter than the other, 
the dummy for the small arms is a disk of 
the diameter of the greater ones, on 
which is tacked a semi-cylinder with round 
ed ends, corresponding with the small arms 
(see Fig. 8); and the thickness of the disk 
must be allowed for on the plunger-scale. 

For acute X and Y and three-arm pipe 


cores, the core-iron or core-pipe must be 








merciful to his scale. The rail A has acros 
euch end a bar of iron about 1 1-2 by 

inches to distribute the load equally on th 
four corners of the platform. In the midd] 
of the rail is cut a keyway into which j 
fitted a hardened steel pivot shown in Fig 
2. Across the under side of the scale fram: 


. 


is a bar F with a hole at each end as show) 


in Fig. 1. The loops C and ID pass throug! 
these holes, D being made fast and C bein; 
drawn down by the hand wheel G. 9 Th 
bearing point of each loop should be lined 
With steel, brought to an edge and hardened 
Arranged as shown, only half the load comes 


on the hand wheel G which should, however 
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made with branches at the proper places and be of good size. The brake wheel on a 


angles, and then the branches of the core 
can very readily be attached. 
A Home-Made Testing Machine. 
The cut shows a simple means by which 
any foundryman may easily convert a plat 
form scale into a machine for testing the 


transverse strength of cast iron. The scale 
should be of suitable capacity, at least twice 
as great as the strength of the specimen, as 
the shock of breaking the sample is very 


hard on the levers, and a merciful man is 


freight car is a good pattern. 

The test specimen FE should be exactly one 
inch square and us long as may be needed to 
take a bearing in the loops C and D, which 
will depend upen the width of the scale. Ot 
course the greater the distance apart. the 
less power will be required to break — the 
specimen. The tables usually give the tests 
for specimens of 1 square inch section and 1 
foot in length, but tests of specimens of any 
length may be reduced to this standard by 
multiplying the 


breaking strain by the 








le 
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ength in feet. (Haswell.) Example; a 


specimen 30 inches long breaks with a load 


of 1,000 pounds, hence 1,000 times 2.5 equals 
» 500 pounds which is the breaking strain of 


he same iron 1 inch square and 1 foot long. 
lor comparative tests, however, one length 
is as good as another, provided this length 
is always ihe same. This machine will be 
found of great service in testing different 
mixtures of iron, or castings from different 
heats, or in experimenting upon different 
mixtures, for those who are most skilled do 
not hesitate to admit that any predictions 
regarding a new material, or the effects of 
anew process upon an old one are hazard 
ous in the extreme and should be received 
with the greatest caution. If you are build- 
ing machines from castings bought from a 
neighboring foundry, it is only fair that you 
should occasionally be furnished with a test 
bar. since the strength and durability of 
your product and much of your reputation 
depends upon the quality of the material 
which you use. 

It is said that “the Brooklyn Bridge was 
carried across the river on the point of a 
pencil.’ Samples of all of the material, iron 
steel, stone and cement were tested for 
strength and a generous margin added for 
safety, and the computations made upon this 
basis. Thus, and thus only, can the engi 
neer acquire and inspire confidence in the 
structures that he plans, and by a knowl 
edge superior to that of his competitors ex- 
hibit such a fitness of design as shall en- 


sure success.—W. H. Sargent in “Machin 
ery,” 


Foundry Management. 
By J. P. PERO. 

The June issue of THE FOUNDRY in its 
report of the proceedings of the American 
foundrymen’s Convention, furnishes food 
for considerable thought on several] import 
ant questions, which for some time have con 
lronted the foundry interests of this country, 
\mong other suggestions in the address by 
President Schumann | quote the following 
s of vital importance to foundry interests: 

(a) “The cultivation and maintenance of 
‘nowledge and skill on the part of those 
ractising our art, is a question paramount 
n importance to any that may come before 


Is. 


(b) “The adoption of a wise and uniform 
system of apprenticeship is a necessity gen- 
erally admitted, and it should receive your 
careful consideration and action.” 

(c) “Equally important is the adoption ot 
methods that will promote intimate and ami 
cable relations between the employer and 
employe. The golden rule as a guide wili 
readily suggest practical and effective means 
for bringing «about beneficial results.” 

And, wgain, the Committee on Defense. 
through the chairman, W. H. Pfahler, pre 
sented a report from which | quote the fol 
lowing. to assist in establishing a connec- 
tion between the conditions confronting us 
and what | believe to be the prime cause of 
these conditions: 

(d) “It is one of the commonly accepted 
ideas of the times that the average employer 
is not only utterly indifferent to the welfare 
of those in his employ, but that he is con 
stantly seeking new methods for enriching 
himself at their expense,” ete. 

(e) “To maintain what they consider their 
just position, workingmen, especially in our 
foundries, have long maintained one or more 
organizations by the aid of which they have 
frequently conducted protracted strikes,” ete. 

(f) “We all know that the greatest element 
of cost in manufacturing is the labor ac 
count. If all manufacturers were on an 
equal basis as regards the main cost of their 
product, how much would it lessen the strain 
of that awful competition that is sapping the 
life of our business, tending to increase the 
commercial depression and retarding the re 
turn of prosperity.” 

That these conditions have for some time 
existed is an unquestionable fact; that they 
still exist is proved by the fact that the 
greatest foundry organization of the coun 
try considers them sufficiently important to 
attempt the application of means to remedy 
them. 

These conditions are an effect; there can 
be no effect without a cause: often many 
slight causes culminate in one grind effect. 
In other instances one or more principal 
causes breed others of minor importance, all 
combined make the effect. 

Speaking from an experience of over 25 
years in the different positions in foundry 
life, from apprenticeship to manager, it is 
my firm belief that there is one principal 


cause which has bred many others and 
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which in combination with others is re- 
sponsible for the effect, the present condi 
tions in foundry business. This principal 
cause, 1 believe to be the management, or 
rather the mis-management, of many of our 
foundries. I do not wish to be understood as 
pelieving that all or a great proportion of 
foundries are poorly managed, we all know 
such is not the case, but as the grain of salt 
leavens the whole loaf, so does the mis 
management of a few foundries affect the 
whole foundry system, in the matter of ap 
prentices, dissatisfaction of labor, and keen 
ness of competition. 

Foundrymen in all parts of the country 
will readily admit that each has in his own 
section one or more competitors whose com 
petition he fears, not because the competi 
tion is legitimate, but because the competi 
tor, in his ignorance of the practical points 
of the business, stoops to methods that pro 
duce the very effects pointed out for the con- 
sideration of the late convention. Let us 
consider to what extent mismanagement ap 
plies to the conditions referred to in the 
quotations from the addresses of President 
Schumann and Chairman VPfahler. In pr 
senting this view of the case I intend to be 
strictly fair and impartial and wili present 
no statement that cannot be verified, simply 
give a statement of facts which 1 hope may 
lead those interested to extend their invesil 
gations in a direction that seems to have 
been overlooked in the past. 

The ‘irst suggestion quoted trom President 
Schumann's address (a) is already being car 
ried out in the discussions and exchange of 
views at the foundry conventions, and 
through the columns of THE FOUNDRY 
and other mechanical papers, as well as in 
the published treatises on founding by West, 
Bolland and others. 

The second quotation (b) is a wise sug 
gestion and is made necessary to au great ex 
tent by the avarice of many so-called man- 
agers, Who in their crazy desire to get out 
work at low prices, hire men as apprentices, 
at apprentice wages, and as soon as they are 
sufficiently skilful to expect or demand 
wages nearly on a par with the wages of the 
poorest kind of a molder, they are turned out 
to prey on the foundrymen of the countrys 
and their places filled with other victims. 

This practice, more than any other one 


cause, is responsible for the great number 





of incompetent molders floating around th 
country, a source of trouble to the foundr 
man in his own shop, and worse, if possib| 
in the shop of an unprincipled competitor, 

' fully believe it is this system of mis 
management that is directly responsible fo; 
the greater part of the ills of the presen! 
apprentice system (?) 


Quotation (c) is to my mind one of. the 
most important in the list, and goes far to 


substantiate my claim, that mismanagement 
is the principal cause of the ills that afflict 


the foundry business to-day; for, while under 


the best managed foundries dissatisfaction 
often exists and strikes sometimes occur, vet 
the percentage in such cases is small. In 
variably the cause of these troubles may be 
easily traced to the oppression of the mis 
manager. 

Now to consider Mr. Pfahler’s report: In 
the first quotation (d) I would suggest that 
the language be modified so as to read. at 
least as far as it applies to the foundry: | 
is one of the commonly accepted ideas in 
some of our shops that the employer is not 
only utterly indifferent, etc.; and there is ex 
cellent ground for the presence of thos 
ideas, as all foundrymen, molders. foremen 
and proprietors know. 

Quotation (e) touches upon the organiza 
tions commonly termed the Union and 
Brotherhood. What has made pessible the 
existence of these organizations? 
not the honest and just attitude of employe! 
toward employe. 


Surel\ 


I believe the mis-manager has done more 
than any other factor to make the unions 
not only a possibility but an actual neces 
sity. 

In expressing this view I am not talking 
for effect, I am simply expressing an honest 
conviction based on observation and exper! 
ence, and while I do not sanction ali union 
practices, in fact never was a member ot 
either organization, | firmly believe that in 
many instances they are absolute necessi 
ties, and as a whole are performing thei 
share of the work in trying to drive out this 
curse of unbusinesslike competition. 

(f) There are many things that enter int: 
the cost of production, many conditions tha 
vary in different localities, but when aggre 
gated or taken as a whole, it is general! 
found that the advantage of some particula 
firm or locality in any of the items of th 





cost 
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cost of production, is offset by an advantage 
ii some items of cost in some other firm or 
locality. For instance: Large firms with a 
working capital have an advantage 
over small firms in buying material, while 


large 


the small firm may entirely offset this ad- 
vantage by being able to figure much less 
for expense of non-productive help officers’ 
salaries, ete. 

The production may be 
up under the following headings: 


cost of summed 
Cost of 
maintenance 


of plant and non-productive expense or cost 


material, cost of labor, cost of 


of superintendence and office expenses. In 
many Cases cost of delivery is a very im 
portant factor in cost of castings delivered 
ata given point, but even this item is some- 
‘imes offset by an advantage in some of thi 
other factors of cost. 

I fully believe that to-day many foundries 
are not half managed; perhaps it would be 
better to modify this statement and say, 
rather, that many foundries are managed on 
false business principles, and it is a conun 
drum to me how many foundries with whose 
methods I am more or less familiar manage 


to continue in 


business. The only reason 
lean give for their continuing is this: under 


the present business conditions there are 


many men who must have work at any price; 


these firms take advantage of this fact and 


figure the cost of labor very low, because 


they pay very small wages, and compensate 


the men for small wages by giving propor 
Such 
this, and there are many of them, are a thorn 
in the side not only of the molder but of 
reputable firms who are willing to pay living 


tionately large days’ work. firms as 


wages for an honest day’s work. 

Probably one of the greatest causes of low 
prices, is in many instances the incompe 
tence of the men who ‘‘drum up trade” for 
the foundries, this is more particularly true 
of large firms where the traveling man is 
ome bright fellow who owes his position to 
he amount of stock owned by his friends, 
more than to his ability to estimate cost of 
production in the foundry. He may be and 
renerally is a bright, smart fellow of good 
ippearance, a ready talker and good at mak- 
ng figures, but he lacks the practical knowl- 
dge, without 
iable. He 


pound of the different mixtures of iron, the 


which his figures are not re- 


may know just the cost per 


percentage to be added for non-productive 


labor, freight, maintenance of plant and all 


the small details of cost except the most 


important, viz: the cost of productive labor, 
that is, the cost of the labor of the molder 


and, perhaps, the coremaker. Imagine a 


man looking for a contract or a small job on 
castings who cannot idea of the 
number of castings a man can make in a day 


or a week, who don't 


form an 


know the amount of 


time spent by the coremaker on the same 


work: who don’t know whether the casting 
can be made by the average molder or 


whether it will require the — services 
of the highest-priced man in the 
shop, who lon’t know whether the 
job will require new flasks or entail 


considerable expense in adapting old flasks 
to the job, who is not sufficiently practical 
to appreciate the difficulty or the simplicity 
of a casting in the molding, in other words, 
the liability of loss. 


Do you think such a man competent to 


make a fair price for castings; perhaps you 


don’t believe there are such people in the 


business, but this is a 


there are: strong 


statement, I am aware, but I know more 
than one such manager or drummer or any- 
thing you want to call him. 
How do they get along? They try to learn 


what some other firm furnishes castings for 


and then underbid just enough to get the 
job. Let me illustrate: Some time since 


there was a contract to be awarded, there 


were twelve firms bidding for the contract. 
among the bidders was a firm who secured 


the contract the previous year: the 


ranged from 154 to 2%4¢ per Ib.: tne 


bids 
price 
paid the previous year was 1.8¢ per Ib.: the 
contract awarded to the 
firm 


Was 
the bid of the 


1%4,¢ bidder; 
furnished the 
1 8-106 


21-5¢ when the bids were opened. 


who had 
castings the previous year at was 

The bidders present were curious to know 
how the successful bidder had made his bid 
so low; he told them “the 
was 18-10ce per Ib. and | 
ing for the difference in 


last 
found that 
shipping cost, | 
could make the castings for 1°4¢ and get the 
price 


price vear 


allow- 


same that my competitor did last 


year.” When he learned that his competi- 
tor’s price, after an experience of one sea 
son, was increased from 1 8-10¢ to 2 1-5e, his 
jaw dropped; but he had a forfeit posted and 
he had to make the best of it: his only hope 
was in getting it out of the help. 
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\nother case: A drummer for a foundry 
heard of a contract to be awarded, so he 
looked over the drawings and made a bid; 
the contract was awarded him and a time 
forfeit posted; the firm who secured the 
contract waited until nearly time for the 
work to be delivered and sent to the other 
party for the patterns, at the same time 
notifying them that unless the patterns were 
sent at once, the foundry firm would not 
pay forfeit for neglect to deliver the castings 
it time agreed. In the correspondence that 
followed, it transpired that the drummer 
had contracted to furnish castings which 
were to be swept up in “loam,” and for 
which the drawings were in the foundry of- 
fice: the foundry foreman was called into 
the conference that followed and learned for 
the first time the particulars of the contract, 
of which he had heard and for which he 
was waiting to see the patterns; the -ontrict 
was filled, although it necessitated some 
changes in the foundry oven; but that firm 
would have made a much better showing 
that year if some other firm had secured 
that particular job. 

These cases are not imaginary, one of them 
came under my personal notice, the other 
was told me by the foreman of the foundry 
doing the work. 

What do such cases mean? Simply this: 
as a friend told me recently: this friend is 
foreman of a foundry atHicted with a “hust 
ler’? who “picks up” the work. The boss 
vets the work, the foreman stands over the 
men with a shot-gun and gets the work out. 

| don’t wish to convey the impression that 
this is a common practice among foundry 
firms. but I do believe there are too many) 
firms doing business in this manner, and 
they not only injure honest, able competi- 
tors, but they are in many instances making 
the life of the molder anything but a happ)s 
one, for in most instances the 
molder stands the brunt of this battle 
of fierce competition, or, as a molder recent- 
lv tersely expressed it, “We have to put up 
With it at present, but when business re?ches 
its normal condition | know several firms 
that will find it hard to keep help.” This 
molder works in a shop that is changing 
foremen at the rate of four per year and are 
making castings at very low prices. On the 
other hand, there is a competition in which 
managerial ability enables firms to success 


fully furnish castings at low prices, I recal 
a case in which a large contract for smal 
castings was awarded, the contract to cove) 
a period of a year. This contract had beer 
awarded each year for several years to % 
foundry lecated within half a mile of the 
shop in which the castings were used, unti 
a firm nearly 100 miles away secured the 
contract at a lower figure than had previ 
ously been paid. The firm that had mad 
them for several vears could not understand 
how the successful competitor could furnish 
the castings and ship them 100 miles at the 
price paid, but it was done at a profit by a 
greater managerial ability: for instance, one 
of the greatest items of the contract was a 
casting 6 inches diameter, circular in shape, 
practically a plate pulley with a face 14 
or 1% inches. The successful bidder had 
carefully looked into the cost of molding 
and found that by making a snap flask al 
most triangular in shape, with an area of 
about 240 square inches, he could get three 
castings ina flask. The other firm had for 
years been making two castings in a flask 
with an area of 198 square inches. 

The cost of molding in the case of the 
triangular flask may have been a_ trifl 
greater, as the flask was 16 per cent larger 
than the other, but the increase of produc 
tion was 50 per cent, a very noticeable dif 
ference, as these were light castings and the 
Cost of labor was a very important factor 
in the ultimate cost of the castings. 

This is an instance of honest competition. 
one in which skill in foundry management 
enabled one firm to make castings at a lower 
price than another and at a fair profit, with 
out resorting to the tactics of the poor man- 
ager, “get it out of the help.” 

The firm mentioned above as being the 
successful one, have a very accurate system 
by which they can quickly learn the cost of 
any contract they have filled in the past: 
is their business is a very extensive one. 
¢mbracing nearly all classes of work, they 
are enabled, with the assistance of their 
system, to easily obtain a fair estimate of the 
cost of nearly any class of castings: the ad- 
vantage of such a system is obvious. It 
has always seemed to me that the manager 
is the key to success or failure in the mod 
ern foundry. In making this statement, I 
fully realize the value of a good foreman, 
good help and good facilities and wish to 
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mphasize the fact that a good manager in- 


variably secures a good foreman and 


ielp and as far as possible good facilities. 
have known 


good 


many good managers who 


vere not practical men, but | attribute their 
uccess to their good 


with 


judgment in having 
men in the 


ordinate positions. In a large concern, doing 


ussociated them good sub 


such a 
is thoroughly 


a large volume of business, 


of management 


system 
practical, as 
ihe expense of maintaining such a position is 
proportionately small when charged against 
a great output and is often more than com- 
nensated for by his ability as a financier. | 
know several foundry firms whose managers 
are really a constant source of expense for 


which there is no adequate return, and | 
have often wondered that these firms did 
not abolish the position of manager and sub- 


stitute an assistant foremanship in the 
foundry, by so doing give the foreman time 
to look up work, buy supplies and attend 
to the practical duties of the manager, while 
duties might 


the financial be performed by 


some of the other officers. Certainly a com 
petent foreman is better able to estimate the 
cost of labor on work in his line of business 
than a non-practical man and the office can 
readily furnish cost of all other items en 
tering into the ultimate cost of the work. I 
insinuate that the 


able to do 


don’t mean by this to 


foundry foreman of to-day isn’t 


ill the figuring necessary in getting cost of 
(that so commonly used a 
falls flat, 


trade journals de- 


work argument 


quarter of a now 
the 
voting more or less of their space to foundry 


century ago 


thanks to different 
interests and thanks to the foundrymen who, 
by edueating themselves in all the details of 
their profession, have done so much to ef 
that the 
more 


fectually eradicate this slur), but 


cost, outside of actual labor. can be 
readily ascertained in the office than in the 
foundry and not divert the attention of the 
foreman from the more important duties in 
the practical part of his work 

How many managers are as competent to 
Not 


true, the foreman doesn’t have time to keep 


buy supplies as the foreman? many: 
posted on prices, but if buying supplies was 
one of his duties, he would find it very easy, 
with the assistance of the office. to be thor- 
with the market 
a difference there would 


acquainted latest 
And what 


the 


oughly 


reports. 


} 


be in supplies purchased! Have you 
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ever had any experience in a shop where 
the foundrymen knew nothing of the sup 
plies until they reached the foundry? Have 
you ever seen the manager come into the 


foundry with a sample of flux which would 
Have 

the 
“is considerably cheaper than 
will good work?” 
Have vou ever had the fellow who could 


entirely do away with dirty castings? 


vou ever seen a silver lead sent to 
foundry that 
the last but do just as 
save 
half the fuel in melting, come in and spoil 
i heat or two for you? Have you ever had 
machine 
the there’s a 


machine that cin be operated by a laborer 


a molding unloaded on the shop 


floor and have manager say, 


and after he gets acquainted with it he can 


do as much work as two or three molders. 
Have you ever had any experience with the 
fellow who could throw some substance (the 
formula of which was a profound 
into the cupola or a ladle to produce a fine- 
grained, soft iron kind of old 


had 50 or 


secret), 
from any 
scrap? Have vou ever luv tons 
of half-burnt or heavy marine scrap dumped 
into the yard and been told it was just what 
you wanted to make castings for which it 
Was entirely unfit? 
manager 
different 
which 


which 


Have you ever had the 
with a mixture of the 
pig iron in the vard, to 
added some strange 
predominated to an alarming 
in the mixture, and by the mixture or 


come in 
kinds of 


has been brand, 


extent 
rather 
by the prominent factor in the mixture vou 
knew which iron salesman had caught the 
ear of the manager last? 

Perhaps you have not had this experience. 
I should hope none of us would be athicted 
with this whole list of tribulations, but you 
recognize them all, don’t vou? You have met 
some of them and in swapping experiences 
with some other craftsman have heard 
of the whole list. 

Now are 


freaks of 


you 


these actual occurrences, not 
imagination. 

No foundryman is more willing than I to 
adopt a suggestion, a method or a material 
that will improve or lessen the cost of cast- 
ings, and with all due respect to the men 
who sell the fluxes, facings, melting secrets, 
molding machines, scrap iron and pig iron, 
don’t vou really Know that in some instances 
they have caused you to at least think 


words” by the 


“cuss 
leading manager to 


miracles to 


expect 
vou to perform 


they 


substantiate 


claims have made for their different 
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goods, and haven't vou often wondered that 
any sensible man could be so gullible as to 
believe many of the fairy tales the man 
ager has told you of the results obtained 
by adopting this or that article or method 
in foundry practice, Gr do you believe it pos 
sible to induce practical men to swallow all 
the expense reducing pills enumerated above? 
These statements are not intended as a 
reflection on traveling salesmen, for we all 
recognize their usefulness and have’ the 
highest regard for many of them. I simply 
wish to show how often a clever salesman 
with a plausible story of reduction in ex- 
penses or improvement in quality of castings, 
may dupe a non-practical man in matters 
which the practical foundryman knows from 
long experience are practically impossible. 
[I am aware that many of the readers of 
THE FOUNDRY will disagree with the 
views here expressed, and I fully believe 
many of the practical foundrymen will 
heartily indorse them and find in this ar 
ticle a narrative of their own experiences. 


Lighting Vents. 


By R. D MOORE, 


In reply to friend West in the convention 
number of THE FOUNDRY, I would say 
that it was a cinder bed that he treated of 
first in that article, and I always had a sus- 
picion that a gas explosion might run back 
into the cavities and rip up the mold. | 
regard either system as safe if the moldor 
perfectly understands how to handle it, but 
if not, smothering is the safest. 

During my apprenticeship a good loam 
molder cast many flat and round bottom ket 
tles with wet hay smothering, successfully. 

During the twenty years of my connection 
with the Niles & Co. shop we cast many 
kettles without a blow up by making a 
trench to the top of bank, piling a barrel of 
shavings in the center, and leading a train 
of shavings to the edge, for lighting. 

We fired them with the usual hot rod and 
let the flame reach the center pile before 
pouring; that big flame reaches the top, ig 
niting the first gas. when no explosion can 
oceur. 

About forty years ago a kettle was thrown 
out of the pit, in this city, against all that 
weight and rammed sand, immediately after 
pouring, but that was the “other fellow.” 


They had blundered in lighting the venti 
My universal practice, in casting a countless 
number of engine cylinders, was to put shay 
ings in the barrel and light before starting 
the pour. 

The printers make many puzzles for mold 
ers out of foundry literature; a word was 
left out of the very paragraph which started 
this discussion in the January number. 

In the Convention Number, page 129, | 
named a discovery that prevented scabbing 
[ named cylinder boiler heads, ete. The 
printer made me say cylinders, boiler heads. 
ete., two articles, 

Mr. West has given us a very exhaustive 
treatment of this subject. 

[ cannot see how our views differ on 
these subjects, for in the article under dis 
cussion, on page 58, he Says, “it is here 
sometimes best not to have the vent pipes 
lighted until the mold is full of iron.” 


Questions and Answers. 


GAS ENGINES -THE BEST WAY TO MAKE 
ANDIRONS. 


Are gas engines suitable for a foundry and 
machine shop requiring 16 horse-power and 
are they more economical than steam en 
gines? 

Which is the best way to make andirons 


With fast legs? Kk. F. CO. 





MIXTURES USED IN MAKING AMMONIA PU/SIPS. 
Will some of vour readers please tell me 
the mixtures of iron employed for producing 
ammonia pumps and fittings? I find it dif- 
ficult to keep the castings from leaking. 
B. KNEPPER. 


Tubal’s Meditations. 


The grain of an iron does not always re- 
veal its utility, neither does the persona! 
appearance always betoken an individual’s 
ability. 

The employer who will not furnish facili 
ties for his molders should not expect fres 
coed ceilings with a whitewash brush. 

The scrap pile is an item of expense, a 
page in the volume of experience, the tor 
ment of the careless, the guide and text 
book of the observant, and the “might of 
been” of the employer. 
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Trade Outlook. 


One of the curiosities turned out by our 
ever changing, tariff tinkering government 
at its present session is an amendment of 
fered by Senator Pettigrew, of South Dakota. 
imposing a duty of 45 per cent on plumbago. 
We have always preached that the best is 
the cheapest, and the best plumbago is not 
found in this country, consequently this bill 
cannot be said to be in the interest of pro- 
tection to home industries. The effect of its 
passage would be to drive the foundryman to 
the use of inferior graphite and tale and te 
handicap him in a chance to turn out work 
in competition with other countries. As we 
are just now trying to make as favorable an 
impression as possible abroad, practical jokes 
of this kind become rather serious. 

Thus far the month of June shows an in- 
crease in both inquiries and orders. Those 
who are in a position to judge, report that 
collections are far easier 
time 


made than at any 
within a twelve-month. There is but 
little inclination shown to bull prices, as the 
majority of producers seem to believe that 
the low level of values will ultimately result 
in a far better trade than could be secured 
by any temporary advance, which would be 
almost sure to retard consumption. 

The curtailment of production has. in a 
degree, strengthened the prices of pig iron 
or at least prevented 


them from. sinking 


lower. Exports of southern irons continue, 
and is, in fact, stimulated by a recent rise in 
the price of English irons. 

Reports indicate a greater activity among 
eastern foundries than has been the case for 
While none of 
fancy prices, a 


some time. them have se 


cured portion has evidently 
learned to produce castings at a less cost 
than formerly. 


The Scrap Heap. 


The Journal of the Iron Molders’ Union 
comes right straight at us because of some 
thing we said in our May issue about foundry 
emploves not 
the effort to intellec- 


tually and mechanically and also because of 


evidencing more ambition in 
improve themselves 
something in the same article about a stand 
ard rates of wages. 
* * a 
The Journal's article rather inclines to a 
justification of the very evident indifference 
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by the molder when it 


comes to matters of self-improvement. 


displayed average 


It is lamentably too true that the afore- 
said gentleman has too often no ambition 
that goes farther into the future’ than 


Saturday night or the next pay day. How- 
ever we know of no more conspicuous ex- 
ample of what can be successfully done in 
this line when an earnest effort of selfhelp 
is made than that set by the accomplished 
editor of this same Iron Molders’ Journal. 


ok uK oe 
We venture to assert that if interviewed 
personally, he would readily concede that 
ignorance was one of the greatest draw- 


backs of the American workingman, and not 
that but the 
sincere desire for better conditions 
difficult 
similar to those filled by the editor of the 
Journal 


alone, absence of an earnest 


is what 
workers in lines 


renders it so for 


to make possible many of the re 
forms that 
Ignorance of itself is bad enough, but to 


would otherwise be easy. 


be ignorant of one’s own ignorance or know- 


ing it, to be satisfied to have it remain so, 


is always’ discouraging feeling to those 


who desire honestly the uplifting of 
kind all along the line. 


man- 


It is true, as pointed out by the Journal, 
that conditions are 
der it difficult foundry- 


man after doing a day’s work to afterwards 


present such as to ren 


exceedingly for a 
devote any time to self-improvement, but it 
true that the 
to those who have a sufficiently strong de 


is also way is apt to appear 


termination. It has done so before and can 
again and a careful conditions 
as they exist in many foundries would fur- 
nish ample proof of the foregoing. 


Calivass of 


The very fact that a molder’s or any other 
time is so completely absorbed 
by his work and he 
aresult therefrom, is only an additional rea- 
son why he should make the extra effort to 
improve himself, in order that he may be 


mechanic’s 


is left so fatigued as 


fitted for something more remunerative. 
It has been done often before and will be 
often in the future, and those who show the 


greater amount of eagerness in this respect 
will be the prize winners every time. 
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Concerning the matter of standard rate of 
pay, much There is 
too great a tendency on the part of the em 
ployers and employes to take advantage of 


can also be written. 


the excuse offered by this same standard o) 
“minimum” wage rate. 

It is a question if it would not be greatl) 
to the advantage of every employer to sing 
out a few of his best men and increase thei: 
wages, if only ten or fifteen 
over the minimum. ‘This would have thi 
effect of greatly stimulating its recipient to 


cents a day 


increased care, thoughtfulness and effort and 
encourage others to try to prove themselves 
worthy of it. 

Employes are apt to complain of this mini 
mum the Journal misinter- 
meaning a 


wage scale, but 


prets our remarks as reflection 
on the employe, when in reality it is the only 
other 
might, however, altered 


for the better, if the average molder would 


method possible. This, as well as 


abuses be greatly 
his intelligence to the solving of 
daily, be 


apply all 


the problems that confront him 
sides doing all in his power to keep abreast 


of the times. 


Defects in Iron Castings. 


the 


heav\ 


Suppose that we have a pattern in 
sand, not 
When the top part is rammed up and ready 
to be lifted, then the small vent 
all over the top 
sand till it reaches the pattern. 
being then lifted off, a small channel is cut 
with a trowel all round the pattern and 2 
or 3 inches from it; then the vent wire, bent 
so as to pass under the bottom of the pat 


which is very large or 


wire is used 
part, 


passing 


through the 
The top part 


tern, is freely used round this channel, 
which is intended to connect all the veni 
holes. Branches are cut from this channe} 


so as to lead all gases away clear of the 
top part. _ 
The last will deal 


with is that due to the improper situation of 


cause of blow-holes we 
risers. The riser is an outlet through which 
escape all the air and gases contained in the 
mold at the time of casting, and which are, 
of course, displaced as the melted iron runs 
in. The proper position of a riser is natural- 
ly the highest part of the casting, unless that 
is where the runner happens to be placed 
Should there be several high points, the 

there should be a riser for each, or ther 
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would be certain parts of the mold where 
air would be imprisoned without any means 
of escape. 

(Abstract from a paper read before the 
Liverpool University College Engineering So- 
ciety.) 

We have often said in these columns that 
the average man finds it easier to discuss 
anybody’s business but his own. The author 
of the above paper is an example of the 
class of people 


literature 


who are bringing foundry 
into disrepute. He would have 
far more cause to write a paper on “Defects” 
in his own mind than those existing in the 
foundry. When he advises us to let a vent 
wire reach the pattern he shows his own ig- 
norance, as he also does when saying that 
“the riser is an outlet through which es 
cape all the air and gases contained in the 
mold.” If this is the purpose for which the 
riser is used, where is the necessity for vent 
ing? It might also be interesting to have it 
explained how the thousands of molds are 
filled that are neither provided with vents or 
risers. 
There is nothing surprising about’ the 
“floating” of such misleading statements be- 
fore an audience unacquainted with the first 
principles upon which a mold is made. But 
it is peculiar to find such ‘wild cat” asser- 
tions reprinted by respectable journals, who 
take especial pride in their authority on me- 
chanical questions. When it is remembered 
that these papers offered a very harsh criti 
cism to a well known writer on foundry sub 
who chanced to 
himself, the fact 


jects, slightly overreach 
of their printing a lot of 
trash that is, to say the least, useless if not 


harmful, becomes the more remarkable. 


For Their Own Good. 


The employes of the Minnesota Stove Co., 
at Shakopee, Minn., and the different mem- 
ers of the firm, have organized a “Foun- 
ry’? Club, which holds regular weekly meet 
ngs. when all assemble on equal terms and 
liscuss any them- 
mechanical 
r social features of conducting a shop. 


questions that present 


‘Ives, whether these relate to 
In this way any grievance that may de- 
discussed and 
ied, thus nipping in the bud all causes of 
mplaint that usually time. 
uch of the trouble occurring in shops could 

avoided if both 


elop is freely remedies ap 


increase with 
this 


parties would in 


manner become acquainted with each other's 
condition. The employer familiarizing him- 
self with the obstacles under which the men 
labor and the employes gaining an insight 
into the way business is carried on, there 
will be liability for hasty and harsh 
action on the part of either party. 


less 


The Iron Trade Abroad. 


The iron trade is generally relied upon as 
being a fairly true barometer 
conditions throughout the 


of business 
world especially 
so in the manufacturing countries of Europe 
and the United States. The monthly report 
of the Friendly Society of Iron Founders of 
England, Ireland and Wales becomes, there- 
fore, the more interesting since it reflects 
in a measure the degree of prosperity ex- 
isting in these countries. 
tention to the 


After calling at- 
those receiving 
donative benefit and to a number of shops 
where an increase of wages or a reduction in 
working hours has been effected, the report 
shows that out of 


decrease of 


advices received from 
124 places, but one reports business actually 
dull and 76 consider trade very good, the 
balance classing between good, moderate and 
improving. In the matter of funds the 
Friendly Society has also made considerable 
progress during the year, the cash on hand 
amounting to $270,760, against $182,915 a 
When we contrast such bright 
figures against the somewhat faint outline of 


year ago. 


our own progress, we cannot help but con 
gratulate our cousins upon something else 
besides the queen’s jubilee. 


Krank’s Korner. 


That labor disturbances are sometimes 
created by ridiculously small matters is at- 
tested by the recent refusal of the molders 
of the Channon Emery Stove Co. at Quincy, 
Ill.. to continue work unless they were pro- 
The 
be the best, though a 


vided water. 


Mississippi may not 


with ice water of the 
few miles further 
take 
is infinitely 


down the molders of St. 
Louis something into their stomachs 
that worse. We have contend- 
ed before, in this column, that labor can be 
relied on to make all the demands it is 
thought possible to enforce aud our position 
is undoubtedly justified. Instead of each con- 
tributing the mere fraction of a cent daily 
towards, what is practically a luxury, these 
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molders, who would never think of drink- 
ing ice water at their homes, insist upon 
securing it, as long as someone else pays the 
bill. It is a small matter to fight over, but 
it is little things like these that finally 
result in serious disputes between employer 
and employes. 
* aK ok 

If a man should walk into the office of the 
average foundry and offer to sell a gold brick 
for half price, he would undoubtedly be dis- 
posed of in short order. But let this same 
individual claim his ability to turn a pile of 
stove plate scrap into semi-steel, let him 
confidentially explain how the foundry busi- 
ness is going to be revolutionized by his 
methods and there are plenty of foundrymen 
who are anxious to secure a corner upon the 
process. 

When sometime ago, Jacob Luippold was 
appointed receiver of the Hercules Metal and 
Smelting Co., of Buffalo, N. Y., and the court 
granted an order restraining Chas. T. Hennig 
from making further experiments, another 
buneo game was laid open for public in 
spection. 

This company was organized during the 
latter part of last January by Christian C. 
Luippold, Charles TT. Hennig and Jacob Luip- 
pold as a co-partnership to manufacture 
metal and steel goods of all descriptions from 
certain formulas known to Mr. Hennig. 

Christian C. Luippold has begun suit in 
the Supreme Court to secure from Mr. Hen 
nig an accounting, alleging that Mr. Hennig 
asserted that he was in possession of certain 
formulas for the manufacture of forgeable 
brass and self-hardening steel, which formu- 
las Hennig agreed to write out and deposit 
in the vaults of the Buffalo Loan, Trust and 
Safe Deposit Company, in the name of the 
firm. It is further alleged that Hennig 
agreed to teach Jacob Luippold all the se 
erets of the manufacture and to mix all 
chemicals in his presence. 

Mr. Luippold now alleges that Mr. Hennig 
did not deposit the formulas in the bank 
vaults, that he has refused to put them in 
writing, that he has neglected to instruct 
Jacob Luippold and that Hennig has broken 
ithe agreement by refusing to divulge the se- 
cret processes of manufacture. 

He further charges that Mr. Hennig has 
manufactured a lot of useless material, which 
is of no commercial value, to such an extent 


that the firm has become insolvent. He also 








alleges that Mr. Hennig has no secret pro- 
cesses or formulas, and he is incensed be 





cause Mr. Hennig has demanded absolute 
control and possession of the plant. 

We have but little sympathy for those who 
permit themselves to be robbed by sleek 
tongued metallurgists with secret formulas 
for revolutionizing the iron trade. Like the 
man who buys a ten dollar “genuine” bill for 
fifty cents, he is an abettor of fraud, and if 
he is caught financially in the schemes he 
has helped to prepare for others to fall into, 
he is receiving but his just dues. 


af % % 


Reports from Santiago, Chili, announce 
that the government stands ready to give 
anyone est:blishing a foundry there $125,- 
000. As some of our foundrymen, who are 
temporarily disengaged may feel inclined to 
reach for this bonus, it may not be amiss to 
state that such offers usually have a string 
to them, by which they can be pulled back. 
There is but little use for the bonus where 
an actual demand exists for such enterprises. 
Suppose for a moment that the same of- 
fer should be made for establishing a foun 
dry in Greenland, would anyone think of 
fostering a legitimate enterprise under the 
circumstances? The fact remains that in- 
dustries do not thrive well under artificial 
stimulants and that a bonus can never give 
permanency to anything cultivated where no 
demand can possibly be created. 


Are Foreign Recommendations Above Par. 


A little more than two vears ago the Scien 
tific American published a short sketch of a 
new metal called “‘Ferrous Steel.” This was 
a product made by Thomas Doherty, of Sar 
nia, Ont., from 60 per cent. of Common scrap 
and 40 per cent. No. 2 pig iron, for which 
was claimed greater strength and ductility 
than had before been thought possible to 
obtain in cast iron. The peculiar qualities 
of the metal were said to be imparted b) 
injecting steam through the tuyeres during 
the process of melting, resulting in superio: 
castings, being produced from inferior iron 
by the absorption of new elements, create: 
by the introduction of the steam. Beside 
permitting the use of a poor class of ma 
terials it was claimed that the process ef 
fected a saving of fully 10 per cent. in fu 
and gave to the metal a greater fluidity tha 
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the ordinary way of melting iron. 


With the 
existing between the 
American foundries what could be more na- 
tural than to expect the ready introduction of 
such a process calculated to effect a saving 
in more ways than one? 


keen competition 


Instead of this Mr. Doherty has evidently 
been obliged to seek his laurels in a for- 
eign country, although we are somewhat in 
doubt as to their passing as a legal tender 
on this side of the water, where the process 
has been previously tried and found want- 
ing. The Doherty Process Company of Ridg- 
way, Pa., has lately issued a small pamph- 
let embodying a report of tests made at the 
works of the Hamilton 
Engineering Works, of Liverpool, England, 
which resulted in the sale of the patent, it 
is said, for all countries except the United 
States and Canada for £100,000. As a 
preface it is stated that “in England where 
the cost of production is carefully 


Iron Foundries and 


tigured 
and where tests of merit are most thorough, 
the Doherty Process has won.’ From this 
we infer that the author of the pamphlet is 
under the impression that the cost of pro- 
duction and test of merit are uncommon in 

We doubt whether any Eng- 
has been subject to su close a 


this country. 
lish foundry 
figuring of the cost of production as has been 
tne rule here for the past few years, and 
as for recognizing merit, there is no body 
of manufacturers more willing to take no- 
than the American Foun- 
drvmen. On every 


tice of real merit 
hand one improvement 
after another has entered the shop as fast 
as real merit has been shown, and if the Do- 
he.ty Process has failed to secure an intio- 
duetion here it has been because it has either 
failed to demonstrate its merit or is devoid 
of real value. 

The following is taken from the published 
report of the test: 


CUPOLA. 


9 


Diameter of shell, 3’ feet 10 inches. 
Diameter inside lining, 2 feet 4 inches. 


(Note. The Cupola is lined to one diame- 


er from hearth to charging door, and re- 
luced afterwards.) 

jeight from hearth to charg- 

ie GOODE hes ck Kae Ss enevees 17 ft. 734 ins. 
leight from hearth to center 

Ol Cp GROG ica oi ek eee 1 ft. 6 ins. 
Yiameter of tuyeres........... 4 ins. 
NUMDEP Of Git: cccciciccecics 4 


BLOWER AND ENGINE. 


(This is a combined 
blower (No. 


ford.) 


engine and Root’s 
5) by Thwaites & Co., of Brad- 


Maximum pressure of blast.. 14 oz. 


Maximum volume of do. per 

MEISE cose eck uceeaseee> 4,000 cubic feet. 
No. of revolutions per minute 

for 1408. Of DIMSt.....060<53 180 
Ditto for 10 oz. of blast.... 90 
Diameter of steam cylinder 11 inches 


Stroke of engine ........... 10% * 
ORDINARY PROCESS. 


Average loss on iron melted...... 6 per cent. 


Average rate of melting per hour. 4 tons 
Average consumption of coke per 
tOn oF iron melted... . .< << <cc«cae 3.35 CWts. 


The pressure of blast during this trial was 
14 oz. 
DOHERTY PROCESS. 


Average loss on iron melted....2.7 per cent. 


Average rate of melting per hr. 5 tons 
Average consumption of coke per 
ton of irom melted. oc... .cces cans 2.74 ewts. 


‘The pressure of blast throughout the trial 
was reduced to 10 oz. 

The first thing noticeable is the height of 
charging door, 17 inches. This 
should favor economical melting. We have 
but few 28 inch cupolas here of 


feet 7% 


such a 
height, although the matter of high charg- 
ing doors has brought to the atten- 
ton of the foundrymen on more than one oc- 
ecasion. Then a 9-inch lining in that size of 
is also something unusual, and we 
regret that the diameter at the melting pvint 
is not given, as variations at this point re- 
sult in giving the cupola a greater melting 
capacity. 


been 


cupola 


This becomes the more noticeable 
when the rate of melting is considered, four 
and five tons per hour, the ordinary rating 
of a cupola of this size by manufacturers be- 
ing commonly from 2,500 to 4,000 pounds per 
hour. 

One of the 
foundry practice is furnished by the state- 
that with the process the 
speed of the blower was maintained at 180 
revolutions per minute. As the blower 
(Root’s No. 5) discharges 24 cubic feet of air 


most curious exhibitions of 


ment ordinary 


have the volume of air 
being forced through the tuyeres per hour as 
259,200 feet, and melting four tons per hour 
leaves 64,800 cubic feet to each ton. As the 


per revolution we 
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amount of air needed to melt a ton of cast 
iron is between 25,000 and 30,000 cubic feet 
we find that double the quantity actually 
needed was forced through the cupola. If too 
much air ever exerted any evil effects cer- 
tainly here is a chance to make observations. 

With the Doherty Process the amount of 
air required was reduced to 25,900 cubic feet 
per ton, which represents the average Ameri- 
can practice. As for the ratio of fuel, which 
is raised from 1 to 5 65-67 to 1 to 7 41-137 it 
will be observed that the original ratio is a 
very low one, while hundreds of American 
foundrymen will show a better one, without 
any claims for a patent process than is ex 
hibited by the Doherty process. 

As Artemus Ward used to say, “Compari- 
sons are odious.” And in the present case 
especially so. An attempt is here made to 
contrast the results obtained against a very 
inferior management, as the figures them- 
selves demonstrate. We are convinced that 
intelligent handling of the cupola in the 
present case would produce as good results 
as are credited to the Doherty process. 

Testimonials from abroad have but little 
influence with practical men. An article 
possessing merit can secure these anywhere. 
Let the Doherty process guarantee a re- 
duced cost of production, and it will have 
no trouble in obtaining American subscrib- 
ers to testimonials. 


Men of Note. 
At the last convention of the American 
Foundrymen’s Association, several changes 
were made among the vice-presidents, repre- 
senting the different sections of the country. 
We present this month a brief biographical 
sketch of two of these, Mr. William E. Ses- 
sions, vice-president for the New England 
States, and Isaac W. Frank, who represents 
the interests of the Middle 
same capacity. 


States in the 


WILLIAM E. SESSIONS. 
William Ek. Sessions was born at 
Conn., on February 18, 1857. 
common 


Bristol, 
He received a 

Bristol and 
then passed through a four years’ course in 
Hartford High School and graduated there 
in 1876. 


school education in 


He then entered the employ of his father 
and brother, J. H. Sessions & Son, trunk 
hardware and wood-turning manufacturers 


of Bristol, and a year later became a co 
partuer in the said firm. 

He remained with the firm of J. H. Ses- 
sions & Son only until April 1st, 1879, when 
a co-partnership was formed by his father 
and himself under the name of Sessions 
Foundry Co., succeeding the Bristol Foundry 
Co., for the purpose of carrying on the 
general foundry business. The business was 
a small one at this time, employing only 
fifteen or twenty workmen. He became the 
active manager of the said business and has 
continued as such ever since. 

The this company steadily 
grew and many additions were made to their 


business” of 


works from time to time until in the spring 
of 1895 it was decided, in order to accom 
modate the increasing business, to build an 
entirely new, large, modern foundry plant, 
which was built and occupied in January, 
1896. The business was organized into an 
incorporated company in July, 1896, by John 
H. Sessions, William E. Sessions and Wil 
liam T. Shepard, all of Bristol. Mr. William 
that time has held th 
office of general manager and treasurer, his 
father, John H. president 
and William 'T. Shepard, formerly manage! 
of the Buffalo branch of Rogers, Brown & 
Co., the well-known pig iron merchants, be 
ing the secretary of the company, 


Ek. Sessions since 


Sessions, being 
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Mr. Sessions comes from good stock, being 
Alexander Sessions, 


ho came from England in 1639. 


lineal descendant of 


ISAAC W. FRANK. 


Isaac W. Frank, vice-president of the 
\merican Foundrymen’s Association for the 
\liddle States, was born in Pittsburg, Decem 
per 2, 1855. After receiving a 
education in the publie schools and Western 


preparatory 


University of his native city, he took a full 
ourse in civil engineering, and graduated 
rrom the Rensselaer Polytechnical Institute, 


of Troy, N. Y., in 1876. 
vears were spent in active work in the en- 
In 1881 he entered the Lewis 


foundry & Machine Co., 


The following five 


vineering field. 
as partner and en- 
that until 
foundation of Frank- 


connection 
The 
Kneeland Machine Co. was laid, of which he 


gineer, continued in 


1892, when the 


s president and general manager, 


A stitch in time saves nine, but a nail in 
he corner of n flask often saves a casting. 
When a foreman has to watch his men all 
the time, he had better get new men, or the 
rm a new foreman. 
The molder who attributes all his mistakes 
, “bad luck,” had better take a course in 
legerdemain or astrology. 


Cupola Practice—Melting and Controlling 
Mixtures of Iron.* 


By JAMES A. BECKETT, Hoosick Fats, N.Y. 


There is no single item of foundry practice 
to-day which is of so much interest to the 
practical foundryman as that which I have se- 
lected for the subject of this paper. From 
the revival of the art of casting iron in the 
early part of the sixteenth century, down to 
the present time, the practical melter and 
his employer have watched with ever-increas- 
ing interest the evolution of each theory 
which has been put forward, and the perfec- 
tion of each improvement in furnace con- 
struction, which promised, even in the most 
remote degree, to enable 


them to produce 


more the production of 


uniform 
castings. 


results in 


While the search for a solution of the dif- 
ficulties which prevented the attainment of 
even a partial uniformity of results, was con- 
aueted upon the basis of a superficial knowl 
edge of the phenomena resulting from faulty 
practice, practical success was well nigh an 
impossibility, and at best could only be at 
tained by men of large experience and of 
more than average ability and intelligence, 
who were able in an imperfect way to grasp 
the situation and by carefully watching and 
thoughtfully considering every symptom of 
disorder, apply such remedies as experience 
suggested. How imperfect such practice was 
so far as it related to the matter of melting 
iron in the cupola, is best evidenced by the 
works of the early writers upon this subject, 
in which matters which are now well un- 
derstood through the researches of the past 
twenty-five years are treated as a mystery; 
or, they are made the subject of ridiculous 
guesswork, and, in the latter case, some of 
the remedies given for troubles which are 
now known to result from the most flagrant 
violation of natural laws, are given in the 
form of a mysterious compound, under the 
name of a patent flux; a nostrum which was 
warranted by its discoverer, to soften iron 
for stove plate, to increase the depth of chill 
on car wheels and to make engine Castings, 
close grained, soft and tough, no matter what 
kind of iron was used in making them. 
Then, in more recent times, the older foun- 


*Paper read at the Second Annual Convention of the 
American Foundrymen’s Association, Detroit, May 10-13, 
1597. 
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drymen will remember the advent of a class 
of men who pestered the foundry owner un 
til he was induced to try their secret mix 
ture of iron, a mixture which was, of course, 
only known to themselves, by the purchase of 
which the foundryman able to 
make so much better and cheaper 
than his neighbors that he would be able to 


would be 


castings 


control the entire foundry trade in his sec- 
tion. 

It is needless to say that his expectations 
were never realized, and that, in some cases, 
it took several years to work off the last of 
that wonderful mixture. In those days, the 
professional melter was the most important 
figure in the foundry; but, as the real value 
of his work came to be fully understood, the 
need for his services disappeared, until to- 
day the professional melter is pretty much a 
picturesque memory, and his place is being 





Beckett, 


James A. 
the entire manufacturing plant of the Walter 


general superintendent of 


A. Wood Mowing and Reaping Machine Co., 


at Hoosick Falls, N. Y., occupies a high position, 


which has been reached entirely by his own 
efforts. Let those who shout that a working- 
follow the life of Mh) 


entered the foundry 


man has got no show 
Beckett from the time he 
as an apprentice to the present, and it will be 
seen that loyalty and honesty coupled with abil- 
ity has got a show, and always will have. Mr. 
Beckett's writings on foundry matters are well 
known to our readers. 


Being yet a young man, 
in the prime of life, his work has practically 
just begun. 


filled by the man he looked down upon (from 


the seatfold) 
man, 


the hard-working foundry fere 


The adoption of coke as a fuel in melt 
ing iron in the cupola was one of the firs! 
important improvements in cupola practice 
While good 
purer 


anthracite coal is in some re 
spects a fuel, there are limits to its 
used in short 


on account of the infusible characte. 


use; it is only good when 
heats; 
of the ash of this fuel it is practically im 
possible to even partially clean out the cupola 
while With 
coke; so that, when melting with coal, th: 


limit of the heat is the 


melting, as is frequently done 
length of time it 
sufficient quantity ol 
refuse matter to bung up the cupola. The 


takes to produce a 


use of coke made it possible to melt more 
iron in a given time and with less fuel, be 
cause from the peculiarity of its structure 
it could be more readily converted into gas. 
A belief that there should be a more per- 
fect combustion of the gases, led to a num- 
ber of experiments being made in this coun 
try and in Europe which resulted finally in 
the introduction of an additional supply ot 
oxygen into the cupola at the melting zone 
by means of an upper row of tuyeres, which 
through the operation of well-known natura! 
laws, makes the combustion of the gases 
more complete. 

The saving in fuel and increased efficiency 
resulting from the adoption of the type ot! 
cupola which bears the name of the late Vic- 
tor Colliau of this city, would, if there were 
no other considerations, entitle his name to 
a place upon the honor roll of the heroes o} 
industry, whose peaceful victories are no 
less renowned than those of war. 

Kor the purpose of this paper I shall take 
the Colliau Cupola, which was perfected in 
this city some twenty vears ago, and in 
its various types and changes, has practic 
ally marked a new era in cupola’ practice, 
preferring to leave the newer and later sys 
tems of melting (which are yet more or less 
in the experimental stage) to the considera- 
tion of those, who, by reczson of a greate) 


familiarity with them, are better qualified 
to speak of their merits. 

After with the 
Colliau Cupola, in various sizes, I am led 


to believe that the best 


several years’ experience 
work can be don: 
with a cupola having a six-foot shell, lined 
up to the door with two courses of good arch 
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which will give a thickness of 


fire brick, 


Above the door one 


good arch fire brick 4% 


ining of 9 inches. 
ourse of inches 
hick will be sufficient, if properly laid and 
supported by suitable angle irons bolted to 
ithe shell, to sustain their weight when the 
ower lining is being repaired. ‘They will 
ast as long as the shell of the cupola lasts, 
provided that instead of the usual solid door, 
ined with wire 


bricks or door of 


which 


clay, a 
screen is used will keep the sparks 


from getting out on the charging floor at 
the end of the heat, and will admit the cool 
air to enter freely and cool the brick work 
in the upper part of the cupola, 

Lhe bricks used in the inner courses of 
the lining at the melting zone should be se 
Above 


the melting zone the bricks should be hard 


lected tor their refractory qualities. 


enough to withstand the wear and tear of the 
stock in passing down to the melting zone. 

‘the size of a bed of coke for a cupola of 
the size given, which would have an inside 
diameter of 54 inches, must depend largely 
upon the kind of coke used, the kind of iron 
melved, the characier of the work to be 
poured and the character of the blast used, 
whether it is Ovtained from a fan or from a 
pressure blower, 

ror light or medium sized heats the fan 


gives good results, and is largely 


§ used; but 
ior larger heats and more economical Wornr- 
ng im my) practice the positive” pres 
sure blower has given more Salistac.ory re- 
ilts. If the blast pipes aie in good condi- 
ion the number of cuple reel Of air per min 
ve which the blower is speeded to deliver 
INUSL pass through the cupoia, which makes 
t certain that as great a volume ol air en 
els the cupola during the latter half of the 
lieal when the pressure increases as here 
id in the beginning of the heat when theie 
yas less resistance to the entry of the blast. 

ror the purpose of this paper we will as- 
sume that the pressure blower is used, which 
s sufhciently large to deliver about 6,000 
ibic feet of air per minute, which should 
sive an average pressure of about 
uinces. Kor ordinary medium sized castings 
he bed of fuel fer a Colliau Cupola of the 
ize given should be 1,800 pounds of good 
oke, which should have at least 10 per cent. 
ash, and which should not exceed 1 per 
ent. in sulphur. This amount of fuel for 
the bed will make a safe starting point, 
Vhich may afterward be changed by 
areful work. 


twelve 


more 


In this type of cupola it is not necessary 
to follow the old rule of making the first 
charge of iron times the weight of 
the fuel in the bed; upon a bed of coke of the 
6,000) pounds of 


three 


size given iron may be 
sprues and scrap are used in 
this charge, they should be put in in such a 
manner that they will melt no faster than 
the pig iron; this will not tend to increase 
the speed of melting, but it will make more 
uniform castings than if the sprues or light 
scrap were charged directly upon the coke. 
This rule should be observed throughout the 
heat. 


charged. If 


The second charge of coke should be 500 
pounds, followed by 6,000 pounds of iron, in 
the same manner as before and so on to the 
end of the heat, making the last charge of 
coke 100 pounds less than the others or in- 
creasing the last charge of iron 1,000 pounas 
as the heats may 
This will give a 


vary from day to day. 
ratio of 1 of 
of iron, in a heat of 36 net 


coke to 10 
tons, and the 
average speed of melting after the first iron 
is taken should be about 14 tons per hour. 
When a foundry is equipped with the mosv 
modern appliances for distributing the melt- 
ed iron and particularly when running on a 
uniform product in which the castings are 
not too thin, the melter may gradually in- 
crease the amount of iron in each charge to 
7,000 pounds, or he may vary the amounts 
of coke and iron after the bed in such a man 
ner as in his judgment the working of his 
cupola demands, keeping the proportions 1 
of coke to 14 of iron after the bed. This 
should be borne in mind as when the amount 
of fuel in the heat is reduced to its lowest 
safe limit it is seldom found that two cupo 
las will alike. The ratio for 
the charges last given would be 1 of coke to 


work exactly 


12 of iron, in a heat of 55 net tons. 

If it is found that a ratio of 1 of coke to 
14 of iron, after the bed is sufficient for the 
work to be poured, the blast pressure can 
be increased to 13 ounces; the speed of melt- 


ing will be increased and the iron will be 


better than if a lower pressure is main- 
tained 
Those who have been content with the 


average ratio of 1 of coke to 7 or 8 of iron 
may be inclined to think that there would 
be but little prospect of with the 
fuel ratio just given; but it is not b¥ any 
means the limit of good practice in melting 
iron in this style of cupola, as it is based 


success 
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upon the work of a foundry which makes 
castings, many of which are full of cores, 
and which range from an ounce to 125 
pounds in weight, and where the melted iron 
has to be carried an average of 200 feet to 
where the lightest work is poured. 

In this foundry a heat of 55 net tons of iron 
with the last fuel ratio given and a blast 
pressure of 12 ounces seldom takes more 
than three hours from the time the first 
iron is taken unless it is necessary to re- 
duce the speed of melting near the end of 
the heat, when the molders are unable to 
pour the iron as fast as it melts. 

The reason why I count from the time that 
the first iron is taken is because there is 
so much difference in the manner of start- 
ing the cupola in the different foundries do 
ing the same kind of work; some prefer to 
light the fire early and let the bed get well 
started to burn before charging the first of 
the iron, and then, after the cupola is filled, 
it is allowed to burn until a few minutes be 
fore the iron is wanted, when the blast is 
put on; by this method the iron is melted 
very quickly after the blast is put on. Oth- 
ers light the fire with just enough coke on 
the wood to make sure of a good start, and 
after the small amount of coke charged has 
taken fire the remainder of the bed is put 
in and the iron and coke charged in until 
the cupola is filled, when the blast is put 
on at once and gradually increased until the 
iroh commences to run. There is consid- 
erable difference of opinion as to which is 
the best plan. I prefer the latter method after 
considerable experiment with both plans, as 
| have found that with the large bed of coke 
which is necessary in this style of cupola 
there is greater economy in putting on the 
blast gradually, as it is not so severe on the 
fresh fuel, and I have found that | have been 
able to melt more uniformly both as_ to 
speed and the heat of the iron throughout 
the entire heat than when I used the other 
method; so that, for some time past, we have 
only put on enough blast at the beginning 
of the heat so that when the iron commenced 
to run it will be hot enough not to foul the 
spout of the cupola, and when the cupola is 
stopped up we increase the blast pressure to 
the desired limit and let it remain during 
the rest of the heat. 1 don’t want to be 
classed among those who believe that every- 
thing must be sacrificed to a low fuel ratio 





in melting iron, for I don’t believe that the: 

is any economy in saving a few pounds o 
fuel at the expense of several dollars’ wor! 

of castings. At the same time I would aj 
vise every foundry man who thinks th 

there is room for improvement in his pra 

tice to study well the principles which go, 
ern the combustion of fuel in the cupo! 

and to consider well every contemplated im 
provement. Above all, avoid making rad 
ical changes, as nothing is gained by such ; 
course. All that goes into the cupola, bot! 
fuel and iron, should be carefully weighed 
and each charge of iron or fuel carefully ley 
eled up before the next is put in. When 
making changes in your system of charging 
it is well to take note of whatever occurs 
during the heat, for future reference; such 
data may prove very useful in determining 
the cause of variations from one day to an 
other; or, in the way of determining future 
changes. 

When the limit of successful melting is 
reached the melter who has been using too 
much fuel will find that the less fuel he uses 
the softer his castings become, and that, 
as a rule, he can use more good scrap or No. 
3 pig iron to produce castings to conform to 
a certain standard of working qualities than 
before. This is where the real benefit of a 
low fuel ratio comes in, and if the time 
should come when the price of iron reaches 
the average of 7 or 8 years ago, the advan 
tage of using a larger proportion of No. 3 
iron in a mixture will be even more appa 
rent than it is now. 

I have no doubt that many members of 
the convention have noticed the difference 
in the character of the castings produced 
from a given mixture of iron when the 
ratio of fuel to iron is high, say 1 to 7 or §, 
and when the ratio is low, say i to 10 or 11. 
I have been so situated for several years 
that at intervals I have had an opportunity 
to study this difference with different mix- 
tures of iron. The result has always been 
the same; a mixture which yielded good 
soft castings at 1 to 10 or 11, invariably 
produced hard castings at the end of the 
second or third heat when the fuel was in- 
creased to 1 to 7 or 8, and when we changed 
back to the old fuel ratio the mixture of iron 
could be changed back to its original pro- 
portions. The difference must be chargeable 
to the burning out of some element neces- 











iry to produce softness in the iron to a 
ereater degree when an excess of fuel is 
sed than before. The same difference is no- 
ticed when from improper charging a given 
mixture of iron is melted at a slower rate 
than it should be with the same volume and 
pressure of blast. ‘the melted irvn passing 
down more slowly through the bed of tuel 
is subjected to the action of the blast for 
a longer period, and the castings made from 
it will be harder than they should be if the 
iron was melted more rapidly. ‘Lhe result 
is the same in both cases—a loss of silicon 
greater than is necessary in good practice. 
| think that you will find that the loss of 
silicon affects the casting in this way, each 
unit of silicon in the iron exerts an influ 
euce upon a certain amount of the carbon 
which the iron contains, keeping it in the 
graphitic state. When a unlit o; silicon is 
burned out of the iron the carbon, which un- 
der its influence has retained in the graphitic 
state, Combines with the iron, increasing the 
hardness of the casting, increasing the 


shrinkage of contraction and creating new 


and untoreseen strains in all irregular forms 
of castings, Making their very strength an 
Added to this is the 


uncertainty of producing a given result and 


element of weakness, 


the increased cost of labor and expensive 


tools when such castings have to be ma- 


chined, which unnecessary expense and 
trouble can all be avoided if more care is ex- 
ercised in the melting of the iron through a 
more intelligent method of dealing with the 
details of 


various cupola practice, founded 


ipon a better understanding of cause and 
effect and a common sense application of the 
principles which govern good practice, 
There is no single item of foundry prac- 
tice which has so prominently engaged the 
attention of practical foundrymen for the 
past four or five years as the matter of con 
trolling mixtures of iron through the aid of 
‘hemical analysis. This question has been 
liscussed pro and con in all the leading iron 
trade journals until it would seem to have 
in spite of the 
rrediction of those who were wedded to rule 
f-thumb methods the 
sained ground, and each 
rease in the number. of 


een worn threadbare; but 


idea has steadily 
year sees an in- 
foundries which 
lave adopted this method of securing uni- 
ormity in the character of their iron, and 
‘mong those who have taken the matter up 
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Systematically are included many who at 
first were most skeptical as to the benefits 
to be derived from the adoption of the new 
system. 

When dealing with this subject, it must be 
admitted that there were some grounds for 
the opposition which the introduction of this 
theory excited. There has been a great 
change in the views of those who advocated 
this change in the beginning, as a compari 
son with what was written several years ago, 
which our present experience will readily 
Many of the ideas or theories which 
were laid down as cast iron rules have been 


show. 


relegated to the scrap heap because of the 
results obtained by a more mature experi 
ence, 

There is no more conservative class in the 
world than the practical foundrymen; they 
look with distrust upon those—even of their 
own class, who are in favor of introducing 
changes. It is not to be wondered at, there- 
fore, that when the young student of metal- 
lurgy, who, as a graduate from some good 
technical school, had been selected to assist 
in improving the work of the foundry, sailed 
in with a confidence born of three or four 
years’ speaking acquaintance with his sub- 
ject, and endeavored to show the practical 
founder who had done good work since be- 
fore he was born, that he was all wrong, and 
that his salvation depended upon his study 
ing certain tables, formulated by some fel 
low whose name he had never heard before; 
it is not to be wondered at that he refused 
to study, and almost invariably requested the 
theoretical gentleman, in a manner not en- 
tirely consistent with the rules of common 
politeness, to go to a place where the climate 
is popularly supposed to be so hot, that even 
cast iron 
fluidity. 


would be in a state of perpetual 

To-day, the theoretical and practical sides 
of the question are getting closer together, 
and our practical men are being awakened 
to the necessity of throwing prejudice to the 
winds, and adopting any common. sense 
method which will promise to relieve them 
of expensive uncertainty. 

In calling to our aid the services of the 
chemist, it is not necessary to ignore past 
experience of a practical nature, for unless 
the knowledge gained by practical experi- 
ence is called to our aid in selecting samples 
for the laboratory, the results obtained from 
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the analyses will be of little use. Where it 
is customary to have a supply of each kind 
of iron used in the mixture, in the stock 
yard, it is a good plan to take each pile of 
iron by itself, select by fracture a number 
ot pigs which, in the founder’s judgment, 
will most nearly represent the average grade 
of that particular pile, and use them as a 
sample, drilling into the center of the fresh 
broken end of each pig with say a half-inch 
drill to the depth of half an inch, being care 
ful not to get any of the sand or dross from 
the outside of the pigs into the drillings, as 
it would make the sample worthless. ‘The 
drillings, when mixed thoroughly together, 
are tu be wrapped in strong paper, labeled, 
and sent to some reputable chemist. It is 
not necessary for each particular foundry to 
have a laboratory or a chemist; nor would 
l advise any one to attempt to do their own 
work in an amateur way, as | believe that 
there is as much depending upon the skill 
in manipulating an analysis in all its stages, 
as there is in knowledge of the proper mech 
ods; therefore, it is better to have the work 
done at a laboratory which is engaged in 
such work on a large scale, because the work 
is generally done by the most improved 
methods, and the reputation of the chemist 
in charge is at stake when the result of his 
work is questioned; hence the work of a 
reputable chemist, is, in the long run, the 
most satisfactory, even if it does cost a little 
more, 

By treating each lot of iron in this way, 
and using the resulting analyses as a basis 
to make a mixture for the particular class 
of work required, a greater degree of uni- 
formity will result, provided that in taking 
the iron from the pile for each heat, the 
melter will keep the average grade upon 
Which the sample was made, constantly in 
view; that is, he should try to have what 
he takes from the pile each day represent a 
fair average of the grade of the pile. To 
the practical melter this is not so great a 
task as it would seem to those who are not 
familiar with the handling of pig iron; far 
from it; it is simply combining the best 
feature of the old practice of judging the 
iron by fracture, with the new practice of 
determining the extent to which an iron can 
or should be used, by a knowledge of the 


truth as regards what it contains. 


This method of sampling has stood the te 
for several years, and will, I think, give 
greater degree of uniformity in the produ 
for a small outlay, for chemical work, th: 
ahy method which has come to my know 
edge. One of the greatest obstacles in t 
way of the adoption of chemical analys 
as a basis for making mixtures of iron 


the foundry, in the past, has been, careless 


or unsystematic sampling. Unless the sam- 
ple fairly represents the characterisuics 0! 
the pile of iron from which it is taken, it is 
useless to try to depend upon the analysis 
made from it. In the same way sampics 
of fuel should be made, If coke is used, a 
small piece may be taken from the sides ol 
the large lumps at intervals of 18” to 24” 
over a pile or carload; these should be 
pounded in a cast iron mortar and the dust 
caretully made up into a package, labeled 
and sent to the chemist for analysis. When 
it is suspected that the coke contains an ex- 
cess of sulphur, traces of which will tre- 
quently be seen in the black ends of such 
coke, it is safe to include ia the sample to 
be analyzed, enough samples of the black 


ends to fairiy represent the average of that 


kind in the pile or carload. Good coke fol 
foundry purposes should not exceed one pe! 
cent in sulphur when soft castings are « 
sired, and we should have as much less as 
we can get, and when melting large quan 
tities of iron, a coke which contains less 
than 10 per cent of ash is apt to prove too 
soft to bear the weight of the iron. 

In buying coke with which to melt iron, it 
is a safe prediction that the best is none too 
good, and will prove the cheapest in the 
end. A ton of coke will melt several tons 
of iron; if a coke which contains 0.75 per 
cent of sulphur will produce with a mixture 
of No. 2 irons, castings which are satisfac- 
tory in every respect, and a coke is sub 
stituted which contains double the amount 
of sulphur, it will be necessary to use near|) 
all No. 1 iron of the same brands, even when 
using only the sprues and scrap made each 
day, to make castings which will be as sat 
isfactory as when the No. 2 mixture and 
purer coke were used, The difference in 
the cost of the iron alone, shows that we 
cannot afford to use poor fuel if we get 1 
for nothing. 

When accurate analyses of the iron and 
fuel have been obtained, the next step to be 
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iken is to decide what shall be the stand- 
ard for the new mixture. I know of no bet- 
ter way for the beginner than to select one 
or more castings which have proved to be 
entirely satisfactory; take drillings from 
them and take the analysis of the drillings 
for the upon 
calculating the 


basis which to proceed. In 


silicon for a mixture, it is 
safe to allow at the outset at least 25-100 
more than there was in the casting which 
represents your standard, to make up for 
furnace changes, and I have known several 
eases where it was necessary to allow more. 
The phosphorus in the mixture should be 
left the same as in the casting, and unless 
you are making special work with which it 
would interfere, it is safe to have it from 
0.50 to 0.75 per cent, because of its tendency 
to increase fluidity and diminish shrinkage. 
Unless you use irons which are low in sili- 
con, no special attention need be p2id to the 
sulphur in your pig iron; as a rule, irens 
which are high in silicon are low in sulphur; 
in facet, the conditions which tend to increase 
the silicon contents of an iron in the blast 
tendency to diminish the 


reasons the 


furnace, have a 


sulphur. For similar manga- 


nese content of a mixture of ordinary foun- 
dry irons, plays an unimportant part; it 
does not often exceed 0.75 per cent, and is 
more frequently about 0.50 per cent, and at 
that proportion it does net interfere with 
the working qualities of good gray iron cast- 
ings, whatever may be said of its influence 
upon iron in some of its other forms or con 
ditions. 

Having arranged the proportion of the dif 
brands of which 


ferent iron 


will best give 
the desired per cent of the four elements 
before named, you can estimate the value 


of the sprues and scrap resulting from the 
previous heat, if it is not convenient to have 
a sample taken from these analyzed, and by 
having an analysis made from a_ sample 
which will fairly represent the product, you 
will have a starting point, from which you 
can depend 
sults. 


upon getting fairly correct re- 


At this point I want to say to those who 
propose making this change in their system 
f making mixtures of iron, that they must 
ot be discouraged if the first confirmatory 
nalysis which they get, does not fully meet 
heir expectations in every respect; repeated 
rials, aided by a common sense application 


of the experience gained in a practical way, 
will show you why have failed in the 
first that every diffi- 
culty surmounted by patient investigation, 


you 
attempt. Remember, 
leaves you better equipped to contend with 
the next difficulty which confronts you. 

In controlling a mixture of iron made upon 
the basis of its chemical analysis it is not 
usually necessary to watch closely 
which it 
silicon and the sulphur, 
latter. Silicon is the most 
tuent in 


any of 
the elements contains except the 
particularly the 
variable consti- 
iron, but fortunately its influence 
is such that a change of a small fraction of 
a per detected by any 
if the other elements remain 
Phosphorus 


the greatest 


cent is not 
physical test, 


readily 


constant. has been considered 


element of 
account of its 


danger in iron on 
upon mal- 


leable iron, and steel in all its forms, due to 


banetul influence 


its tendency to promote crystallization; cast 
iron being of a 


erystalline structure, and 
not being subject to any treatment which 
tends to change that structure from the 


conditions which were produced by the pro 


cess of casting the metal, there is no rea- 
son to fear the result of using sufficient phos- 


phorus to aid in imparting fluidity to the 


iron, except in some special 


cases, but for 
0.75 per cent of phosphorus 
will, when the silicon is in 


2.25 per 


ordinary work, 
in the mixture 
the vicinity of 
sounder 


cent make a softer, 
than if the 
upon for fluidity. 
Aside from its tendency to promote fluidity 
in the melted 
shrinkage or 
derived 


and stronger casting 
silicon alone is_ relied 


iron, phosphorus 
contraction: the 
this 


decreases 
benefits to be 
characteristic in a mix- 
iron, in the way of reducing the 
amount of initial strains in irregular forms 


from 
ture of 


or castings, is now being recognized by those 
who are engaged in such work, and in many 
other instances, irons containing a liberal 
per cent of phosphorus are being selected by 
founders who have no knowledge of their 
chemical contents, because the castings made 
from such a mixture are less liable to break 
when subjected to shocks. 

Sulphur may well be considered the foun- 
dryman’s ‘bane; there is no doubt that it 
is responsibie for more of the troubles which 
occur to impair the quality 


than any 


of the casting, 
other element 
nary foundry iron. 


contained in ordix 
Sulphur promotes an in 


crease of shrinkage and hardness by its ten- 
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dency to facilitate the increase in combined 
carbon. If asked to name two of the most 
common troubles to be met with in foundries 
making ordinary gray iron castings, I would 
answer, hard iron and blow holes; these two 
troubles are the most common and at the 
same time the most difficult to contend with. 
Unless the cause is well understood, sulphur 
is usually to blame for both, making the iron 
harder by increasing the per cent of com- 
bined carbon; and by its tendency to make 
the melted iron sluggish and full of gas, 
which can be seen to escape in small puffs 
as the iron cools in the ladle, it makes it 
practically impossible to make castings free 
from blow holes when 0.10 per cent of sul- 
phur is present in the casting. 

Sulphur is rarely found to exceed 0.060 per 
cent in ordinary foundry irons and is usually 
less than half that amount, so that it is to 
the fuel we must look, as the principal 
source of danger. Good foundry coke should 
not exceed 0.75 per cent in sulphur; with 
such a coke there would be no trouble in 
making soft castings; but such coke is not 
as easily obtained at present as we could 
wish, so we have to increase the limit to 
1.00 per cent, and even at that, some un- 
scrupulous dealers will endeavor to run in 
an oceasional carload of coke which is so 
high in sulphur that it will harden the soft- 
est mixture of iron that we can get; in such 
cases. the benefits of chemistry are beyond 
computation, since by giving us the per cent 
of sulphur in the fuel and in the product, 
the cause of the trouble can be decided be 
yond question, and the proper remedy in 
dicated. 

In melting iron with coke, it is necessary 
to provide a flux which will impart fluidity 
to the ash of the coke and make it run off 
the top of the iron in the form of slag. 
Limestone is most commonly used for flux 
at the rate of about 40 pounds to the ton of 
iron charged into the cupola. The lime, be- 
side imparting fluidity to the refuse matter 
in the cupola, has a tendency to absorb the 
sulphur from the iron as it drips down in 
melting through the slag which floats upon 
the melted iron in the bottom of the cupola; 
if this slag is even slightly basic in its char- 
acter, it assists in removing the sulphur 
from the iron. And again, the deleterious 
effects of sulphur may be somewhat counter- 
acted by increasing the per cent of phos 
phorus in the mixture; not as some are led 


to suppose, by removing any part of the su 
phur in the iron, but by increasing the fluic 
ity of the metal and prolonging its life j 
the ladle; it affords better opportunity f« 
the gases to escape, and the slower rate « 
cooling seems in a measure to correct th 
tendency to abnermal contraction in t] 
casting. 

These suggestions are made with a view iy 
aid the beginner in correcting troubles 
Which are most commonly met in the ave: 
age foundry. It must be borne in mind, 
however, that in the beginning, and until 
the founder has thoroughly gone over the 
ground covered by the range of his work, 
changes should be carefully made, and each 
contemplated improvement carefully con 
sidered. 

Much harm has been done in the past by 
founders jumping at conclusions without 
sufficient experiment. It must also be borne 
in mind that while in a measure, certain 
chemical contents in a mixture of iron pro- 
duce certain physical results in the casting, 
a material change in the proportions of the 
different elements in a mixture may produce 
widely different results from what is intend- 
ed, unless the reasons are fully understood 
The term material change, will have to be 
understood as differing widely in proportion, 
when it is used in connection with the dif 
ferent elements. What would be a materia! 
change in the sulphur, would not be sufficient 
to be noticed when phosphorus or manga 
nese is considered; and what would be a 
material change in the proportion of the two 
last named elements would not, when ap 
plied to the silicon, seriously affect the re 
sult. The founder will also have to bear in 
mind that although a change in the propor 
tions of certain elements will produce good 
results, a further change in the same direc- 
tion will often lead to a return of the previ- 
ous condition. It has been noted by those 
who have to deal with castings of irregular 


form, that there are certain combinations of 


silicon and phosphorus which will produc: 
perfectly sound castings, when they would 
otherwise be porous or spongy, and that a 
further increase of one or both elements 
would result in the spongy or porous spot 
appearing again in the same manner as be 
fore. 

To the beginner, the matter of making 
mixtures of iron on the basis of chemiea! 
analyses, is likely to seem a more formidabk 
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isk than it really is. The fact that mix 
ures of iron have been successfully made 
yy simply estimating the extent to which 
ach kind of iron 
‘rove that extreme nicety of calculation is 
iot absolutely necessary to With 
he exception of sulphur and combined car 


could be used, goes to 


success. 


ion, there is considerable latitude for change 
in the variable elements contained in the 
mixture, before any serious trouble will be 
experienced. After the founder has learned 
io figure out his mixture on the basis of the 
analyses of his stock, with a liberal allow- 
anee for furnace changes, if he is careful to 
keep his method of charging the cupola, the 
volume and pressure of the blast and the 
rate of melting, as nearly uniform @s possible 
each day, there will be, if the stock has been 
properly sampled, but little chance for varia- 
tion in the product which will affect the phy- 
sical character of the When he 
has reached that stage, he must constantly 
bear in mind that the character of the pro- 
duet from a 


casting. 


given mixture depends upon 
keeping the relative proportions of the dif 
ferent elements practically the same while 
the mixture is used. 
mind, 


He must also bear in 
making changes, that the in 
fluence of the different elements which affect 


the working qualities of the iron, is not al- 


when 


ways the same, but varies as the proportion 
of that element mixture. He 
must learn that an exeess of silicon produces 


varies in the 


hardness above 3 per cent; that 1.00 


per cent of phosphcrus produces weakness, 


above 


that when the sulphur reaches .05 per cent, 
it is likely to make the casting hard, and, to 
increase the tendency to holes; that 
the manganese in a mixture for castings, 
which have to be annealed, should not 


blow 


exceed 
0.75 per cent on account of its tendency to 
interfere with the conversion of the carbon 
it any heat below the melting point. 

When the limits of what is safe for his par- 
ticular class of work have been once estab- 
lished in his mind, he will be able to take 
care of any changes which occur by simply 
<ubmitting a sample of whatever is abnormal 
n his product, to his chemist, who will put 
him in possession of the truth with regard to 
he trouble so quickly, that expensive mis- 
ikes may be avoided, and the necessity for 
edious experimenting entirely removed, and 
he experience gained in tracing out errors 
n this way will make the correction of each 


succeeding variation a much easier task than 
before. 

The number of analyses made in the begin- 
ning, will, of necessity, be much greater than 
after the value of the work has been more 
firmly fixed in the founder’s mind, and my 
own experience leads me to believe that af 
ter the first year, the cost will be so small 
that it will not be worth considering. 

As a matter of economy, making mixtures 
of iron from analyses is a good investment, 
because, in any foundry, doing even a mod- 
erate amount of business, one case of trouble 
with the iron, will cost more than the neces 
sary analyses for a year’s work, when to this 
is added the greater degree of uniformity, 
and the freedom from serious variation, and 
the ability to use stock which is closer to 
the limit of what is actually needed, which 
enables a foundry to buy cheaper than when 
a higher factor of safety is necessary. It 
seems to me that it is to the advantage of 
every foundryman who consults his own best 
interests, to this matter thor 
oughly, and adopt it as far as the character 


investigate 


of his work may warrant its adoption. 


It is 
not 


necessary, in adopting this method of 
making mixtures of iron, for the foundry to 
buy iron on a guaranteed analysis, as that 
would tend to increase the cost of the stock: 
While I firmly believe that in the near 
future all foundry irons will be sold by an- 
alysis, such is not now the ease. and only a 
comparatively small number of furnaces fur- 
nish their customers with a reliable analysis 
of the iron which they sell. What is most 
necessary now, is a better knowledge of what 
the iron contains, and a sufficient familiarity 
with the proper methods of applying that 
knowledge, so that we can make a mixture 
suitable for our needs from the irons which 
we can buy the cheapest; when we reach that 
point we will be independent of any particular 
brand of iron, and should be able to effect a 
considerable saving as compared 
mer methods. 


with for- 

As has been well said in the past, there is 
no such thing as bad iron; all iron is good 
for some purpose if its quality is accurately 
determined. All that is needed by the 
founder who bases his mixture upon its an 
alysis, is that the furnace or selling agent 
furnish a reliable analyses of the iron sent 
in any shipment, and the melter can do the 
rest. This relieves the maker of the iron of 
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all further regard to the 
use of the iron, and from many of the vexa- 


responsibility in 


tious troubles which are now of daily «e- 


currence; it also relieves the melter of a 


great deal of anxiety, which under the old 
system was almost, if not entirely, unavoid 
able, and more than all this, when any 
trouble arises, it finds him in a position to 
determine accurately what the cause of the 
trouble really is, and when that is known, 
the remedy is easily applied. 

that the whole 


subject may be summed up in a few words. 


In conclusion, let me say 


We have arrived at a point where the trend 
of progressive foundry practice is more than 
ever. in the direction of a search for truth 
iron for 


in regard to making mixtures ol 


foundry purposes. The experiences ol! the 
the unreliability of the 


results are de- 


past have proven 


old system, when accurate 
sired. We have experimented long enough 
to know that in order to meet the increasing 
demand for greater uniformity in our pro- 
duct. we must have some better guide to aid 
us in mixing irons than a grading which is 
based upon fracture alone. Close competi- 
tion is compelling us to relinquish one by 
one, the prejudices of the past, and to call 
to our aid the truths which science has re- 
vealed to us, ignorance of which has led us 
the troubles of — the past. 
before us, no 


The 


into” all 
With 

backward steps 
achievements of the nineteenth century have 


these truths 


must be taken. 
made it a safe prediction, that the march of 
improvement will still go on, and the foun- 
dryman who desires to keep up with the 
procession, will have to give more attention 
to the study of scientific methods of dealing 
‘al foundry problems. 


with practi 


Philadelphia Foundrymen’s Association. 


The regular monthly meeting of the Foun 
drvmen’s Association was held at the Manu 
: Philadelphia on Wednes 
Wanner, 
received 


facturers’ Club in 
June 2, the president, P. D. 
presiding. After 
as to the condition of 


day, 


reports had been 


business in different 


sections of the country there followed a 


paper by S. 5S. Knight on 


THE FLETCHER PROCESS IN PIPE FOUNDING. 


The cast iron foundry business, and par 


ticularly that part which has to do with pipe 


making, seems to have remained almost dor 
mant for the past twenty 
statement is meant, not 


years. By this 
that all of the de 
tails of the pipe foundry business have been 
retained that 
that no material or striking advancement has 


unchanged in all period, but 
been made since the vertical casting of pips 


was) inaugurated. How far-reaching the 
benefits of this method were we should not 
forget, but, although it greatly lessened thi 
chances of loss from 
lack of symmetry, it did not 
decrease the 


such defects as one 
sidedness or 
materially cost of production 
It should be remembered thit in pipe making 
one of the greatest costs aside from. the 
metal is the mold and the labor necessary to 
clean the product and render it marketable 
In the molding, the chief cost is the making 
of the core and the maintaining of the barre! 
or core bar in working shape, especially for 
smaller pipe, such as 3, 4 and 6 inches. 


In the cost of the core we will first con 
sider the materials used in its manufacture 
By far the most costly of these is the hay 
rope, or loose hay that is put on as th 
This is then 
with clay, and this in turn with the so-called 
first coat, usually made of Clay and dirt taken 


from previous cores. 


combustible layer. covered 


The bar or barrel with 
this covering is now dried. It is then taken 
out and upon it is turned the last finish coat 
ing of and 
core dirt, after which it 
blacking. The 
This core when 
but leaves the 
interior of the pipe. 


sand, siwdust previously used 


is given a coat of 
finished core is now dried. 


used burns and vents well. 
dirt 


Since so much clay is 


core stuck fast to the 


used in making the core, the dirt has to be 
in a large measure cut out and much labor 
is required to clean a pipe so made so that 
a coating of tar paint can be applied. The 
two objections to this process will be noted 
viz., the cost of the hay rope which. on a 
6-inch bar amounts to over 5 cents. and thi 
labor required to clean pipe cast with such 
cores, due to the amount of clay used in thei: 
manufacture, 

Among the recent improvements that have 
come forward in the pipe foundry business 
none seems more deserving of consideration 
and use than that proposed by Dr. Fletcher 
of Cincinnati, for making the cores just de 
scribed. His invention was the result of 
patient labor extending over a time of seven 


years, and although he met with pronounced 
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minor success, he did not stop until he had 
viven to the trade a method simple and econ- 
ymical and which masters both of the diffi 
‘ulties pointed out in the use of the old 
method, 

Early in the 90’s Dr. 
verimenting with a view of doing away with 
To accomplish this mix- 


Fletcher began ex- 


the hay rope used. 
tures of combustible substances such as saw- 
and earthy or mineral 
cements were made. The proportions were 
reasonable and with 
But not until more re 


dust, leaves, ete.. 


varied in every way 
more or less suecess. 
‘ently did he conceive of his present method, 
which at this time stands perfected in every 
detail. The mixing 
starch hydrated in water with sawdust, or 


method consists of 
any comminnted combustible material. and 
ipplying this to the bar or barrel directly, 
by means of a wire gauze which passes 
under the bar and off from one roll on to 
another, the two rolls being geared to the 
bar. A 2 per cent solution of starch is used, 
and in practice is mixed with an equal bulk 


of sawdust. About 25 per cent of this starch 


solution is saved by being squeezed out by 
the gauze and collected, and is again ready 
for use. After the bar is covered with the 
sawdust mixture it is placed in the oven and 
dried, when it is ready for the first and only 
coat of dirt. This dirt is the same in com- 
position as the last coiting in the old pro- 
cess. and since it contains no clay, it can be 
easily washed out of the pipe. 

The cost of applying this process on a b- 
inch bar is less than 1 cent, or a saving of 
t cents on the combustible coating on a sin- 


gle bar. In this new process only one-half 
of the dirt usually used is required and the 
saving in labor in the cleaning shed amounts 
to fully one-half. But a virtue of no small 
importance is the increased size of the bars 
since the coating 


used on all small pipe, 


may be put on any thickness desired. This 


increased size of the bars allows them to 
withstand rougher usage and materially pro- 
longs their life. Since no clay is used in the 
core dirt the core is very porous and vents 
vell. The 


ron escape back through the core and thus 


forming near the molten 


gases 
the danger of blow holes in the iron is re- 
uced to a minimum. 

The paper was discussed by Kk. A. Kebler, 
f the Matthew Addy Company, Cincinnati, 
vho said that the inventor of the 
vas a man of genius and might have dis 


process 


covered a process which would do what was 
claimed. In England, he said, they had done 
away with hay rope entirely and used col- 
lapsible bars, but with hay rope at present 
prices, compared with the expense of keep- 
ing up collapsible bars of different kinds, he 
thought hay rope still had the advantage in 
point of economy, unless Dr. Fletcher’s pro- 
cess was found practicable. 

Secretary Evans called the attention of the 
meeting to a new process in cupola practice 
being introduced as the Doherty process. 
The process was no more nor less than the 
introduction of a steam jet about opposite 
to each tuyere. <A 1-inch pipe circled around 
the inside of the cupola, and a %4-inch pipe 
running from the 1-inch pipe, with a nipple 
or tee on it, mixed steam with the blast. It 
was claimed that by the process the worst 
kind of scrap could be melted, and that the 
iron was softened by the process and made 
He said he had been 
in communication with Mr. Doherty, and had 
received a booklet on the subject of the pro- 
cess. He, the secretary, had been of the 
opinion that he had heard of a similar pro- 
cess before, and on inquiry found that Mr. 
Carlton, of the Pratt & Whitney Company, 
had used steam in this way years ago, but 


a very close casting. 


for want of time for experiments gave the 
matter up. 

Mr. Ellicott said he had heard of steam 
being introduced in the blast furnace but not 
in the cupola. 

Mr. Williams reported that he had used a 
steam jet in an experimental way, but the 
difficulty he had experienced was in getting 
ste:m dry enough. He had met with suecess 
at times, but the supply of dry steam could 
not be maintained. 

Geo. C. to Thos. Devlin & 
Co., Philadelphia, then addressed the meet- 


Davis, chemist 


ing: “I have received several letters in re- 
gard to my paper, ‘Notes on Malleable Cast 
Iron, read before this association at the last 
meeting, and I take this opportunity to reply 
briefly. 
that 
to obtain the best results. 


One correspondent writes: ‘You say 
silicon should be between 0.60 to 0.90 
The majority of 
our customers ask for silicon from 1 to 1.25 
rather than below 1 per cent.’ 
as high as 2.50, but 


Some use it 
this, of course, is for 
This 
gentleman is speaking of pig iron, while my 
remarks applied to castings. Taking into 
consideration the oxidation of silicon in 


melting with large amounts of sprue. 
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melting, our views coincide. My remarks as 
to sulphur in charcoal iron were based on 
analyses of representative lots of different 
brands made by well-known analysts. One 
charcoal iron company recently sent me a 
report of an analysis of a No. 1 iron made 
by seven different chemists. Six of them 
varied from 0.010 to 0.027, while a firm of 
publie analysts here ‘who are usually con- 
sidered ‘a court of last resort’ in matters of 
A sample of No. 
1 of the same brand as mentioned showed 


this kind reported 0.017. 


0.023 according to one public analyst whose 
method included examination in soluble resi- 
due, while three technical chemists reported 
0.017, 0.017 and 0.018 respectively on the same 
sample. Much of the discrepancy is due to 
difference in method, but we find that the 
best chemists do not confirm the low results 
for this class of iron.” 

The meeting then adjourned until the 
first Wednesday in September. 


CAST IRON NOTES. 


Devoted to inquiries from Practical 
Foundrymen on the subject of Meiting 
and using Cast Iron. Address all Inqui- 
ries to W. J. KEEP, care of The Foundry. 


Mechanical Analysis or Chemical Analysis 
for Regulating Foundry Iron Mixtures. 


Chemical Analysis. By this term it 
is understood that each carload of coke aml 
iron which is received shall have its chemical 
composition determined. The chemist shall 
know What composition is best for each kind 
of castings, and shall ealeulate how much of 
each pig iron shall be used to produce the 
desired chemical Composition in the cast 
ing, and it is claimed that this will produce 
a corresponding physical character. In prac 
tice silicon and possibly sulphur are the only 
elements determined. 


Physical Tests are generally under 
stood to be the breaking transversely, or by 
tension, a test bar which has a cross section 
of one square inch. Chemists sometimes 
recommend that this test be used in connec 


tion with chemical analysis. 


Mechanical Analysis is feunded 
upon my discovery in 1ISS85 that the shrink 
age of a test bar varies inversely as the 


silicon in the casting. In other words, the 


measure of shrinkage is practically equiva 
lent to a chemical analysis of silicon. It i 
also founded on the fact that the physica 
properties, aside from shrinkage and soft 
ness, are not wholly dependent upon. the 
chemical composition of the casting. Me 
chanical analysis measures the physica 
properties of the iron, which are shrinkag 
strength, deflection, set and depth of chill 
Kach foundry fixes upon its best record as 
its standard, and all future records are rela 
tive, that is, so much more or less than this 
standard. If the shrinkage is higher than 
the standard more silicon is needed, if lower 
less silicon is required; that is, the more 
scrap may be used. 


Chemical and Mechanical An- 
alysis each determine whether more oi 
less silicon is needed, and both aim to pre 
duce castings having the best physieal com 
position. Each approaches the subject from 
an opposite direction. The chemist ealeu 
lates a chemical composition which he pre 
icts will produce the desired physical com 
position, To tind whether his) calculation 
Was correct it is necessary for him to deter 
mine the physical quality. The mechaniea! 
method measures the physical quality first 
and the variation in shrinkage tells what 
chemical change is needed to more nearly 


reach the standard. 


Cost of Each Method © The use o/ 
chemical analysis requires the installation of 
a laboratory at an expense of from S200 to 
MOO To this must be added the employ 
ment of a chemist, the expense of chemicals 
and breakage of apparatus, fuel and assist 
ance, which would cost about S2.5000 ench 
year. Mechanical analysis uses an apparatus 
costing about S200.) Test bars cost but a few 
cents and the foreman can determine the 
physical quality in a few moments. 

It can be used alone, as it gives all neces 
sary information, but the most complete re 
sults woukd be obtained by a) combination 
of both methods. 


Foundation Principles 
heen determined by a combination of me 


These hay 


chanical and chemical analysis. 

A test bar having a section of one squat 
inch broken transversely will not) indient 
the strength of irons having different chen 
ical Composition, as well as bars. eithe 


smaller or larger than one inch. The reaso1 
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for this is that a test bar having a one-inch 
section gives nearly the same strength for 
irons which differ widely in chemical com 
position, while a test bar one-half to three- 
quarters of an inch square, or larger than 
two inches square, gives a record which 
varies more nearly with changes in chemical 
composition. The fact that a one-inch test 
bar gives nearly uniform results for all irons 
has created the impression that this size was 
especially desirable for use as a test bar. 

Very little has been added to our know! 
edge of cast iron by tests made with a test 
bar of one square inch section. 

The size of test bar which will show the 
greatest variation in strength and shrinkage, 
for the smallest variation in chemical com 
position is the best size for mechanical an- 
alysis. 

An increase of silicon will change eom 
bined carbon (white iron) into graphite (gray 
iron) andl in this way removes brittleness 
and hardness, makes the grain more open 
and reduces shrinkage. 

An increase of silicon, because of its re 
moving brittleness, generally increases the 
strength of small castings, but it decreases 
the strength of large castings poured from 
the same iron. 

An inerease of silicon will generally over- 
come the influence of sulphur or any other 
adverse inthuence. 

When both are poured from the same iron, 
a small casting which cools quickly will have 
a closer grain, and will thus have greater 
strength than oa large casting which cools 
nore slowly. 

The slow cooling of large castings gives 
nore time for silicon to act on carbon, and 
the grain is therefore more open and the 
custing is consequently weaker in proportion 
o its size 

For these reasons the strength and shrink 
nee oof castings cannot be correctly calcu 
lated by any mathematical formula which 
uses the strength and shrinkage obtained 
from a test bar of a different size. 

I have constructed a chart by which, with 
iny size of test bar, the strength or shrink 
ve of any other size of test bar or easting 
‘van be closely approximated graphically. 
To locate two points on the curves in this 
chart T woudl recommend the use of two 


sizes of test bars cust from one gate, one of 


vhich shall be half an inch square and the 
ther one inch square. 
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Whether chemical or mechanical analysis 
is used, any estimate regarding the physical 
quality of a casting is only approximate, be- 
cause conditions attending melting which 
are not under the control of the melter and 
cannot be provided for, often exert a greater 
influence on the casting than variations in 
the chemical composition. 


Drawbacks to Chemical Analy- 
sis A chemist must be employed and a lab- 
oratory provided. To be suecessful even in 
a small foundry the chemist must give his 
whole time, if each iron and the coke are to 
be subjected to anything like a complete 
unalysis. 

Analysis has been found to be slow, espe- 
cially if other elements than silicon are de- 
termined. 

For this reason it is necessary to purchase 
iron far in advance of needs, and there must 
be room to pile each carload by itself. This 
adds to the expense of transportation from 
the yard to the cupola. 

With limited yard capacity pig iron must 
be piled quite high, and when used that on 
top must be used without reference to its car 
number, in which case analysis would be of 
little use. 

If, as is usual with small founders, iron 
is purchased as needed, there would not be 
time for analysis. 

There is always a difficulty in sampling. 
Chemists are not agreed as to the most de- 
sirable part of a pig from which to take 
drillings, and a few grains of sand from the 
surface would render analysis worthless. 
The chemist would be obliged to wateh each 
step. for the class of men employed in a 
foundry yard cannot be intrusted with this 
work. 

Pig iron is not homogeneous, therefore 
drillings taken from one part may not rep- 
resent the average of the whole pig, much 
less of the whole ecarload, even if the drill- 
ings are taken from twenty-five pigs. 

The small fraction of an ounce of drillings 
used for the determination of the chemical 
composition of a carload of iron makes the 
chance of error very great. 

In most foundries a large proportion of 
scrap is used, and as each piece of scrap 
comes from a different foundry mixture, no 
correct analysis can be made. 

Scrap iron has been melted in a cupola, 
and the appearance of its fracture is a more 
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reliable guide as to its quality than the ap 
pearance of the fracture of pig iron. 

The appearance of the fracture of pig iron 
does not always indicate the character of the 
iron. One iron with a very close grain but 
containing considerable silicon may make 
very soft castings, while another dark open 
pig iron deficient in silicon may make cast- 
ings which are nearly white. 

This fact makes chemical analysis of pig 
iron very lesirable, though fortunately the 
appearance of the fracture generally indi 
eates the quality. 

On the other hand, two irons showing ex 
actly the same chemical composition will 
sometimes produce castings having totally 
different physical qualities. 

The chemist does not like te admit this 
fact. because the success of chemical an 
alysis depends upon the supposition that the 
same physical quality always accompanies 
a given chemical composition, and it cannot 
tnke account of the unforeseen conditions 
which often entirely alter the physical char- 
acter of the castings. 

Streneth is almost entirely dependent upon 
the size and shape of the grain, and is not to 
any great extent dependent upon the chem 
ical composition. 

Some chemists who are aware of these 
facts advocate physical tests as an accom. 
paniment to chemical analysis. 

These difficulties in the way of chemical 
analysis exist, but the fact remains that this 
is the only means of determining the chem- 
ical composition of the iron in percentages. 


Advantages of Mechanical An- 
alysis. It is cheap and quick, and can 
be operated by anyone of ordinary intelli 
gence. It tells the founder exactly what 
physical propertie® his eastings have, and 
tells him exactly what to do to bring each 
physical quality to a standard. It tells 
whether more or less silicon is needed to 
overcome all influences whether due to chem- 
ical change or adverse conditions which ean 
not be foreseen. 

The founder will order chemical determina 
tions when neeled to check his work. 

If it is desired to purchase a lower priced 
iron, order a carload and substitute a small 
quantity of it in the mixture in place of an 
equal quantity of the iron which it is to re 
place. 





If the shrinkage decreases it is a bette) 
scrap carrier than the other. If the shrink 
age increases, silicon must be made up it 
some other way, and the new iron may no 
be economical at a reduced price. The sam: 
process tells which irons in a mixture ar 
Inost economical, and which contain mos 
silicon. 

The objection made by chemists to me 
chanical analysis is that it gives informatio: 
after the castings are made, 

Mechanical analysis assumes that the 
founder uses more than one iron in his mix 
ture (the more the better), which would pri 
vent variation in different parts of a pile of 
iron from exerting a decided intluence on the 
castings, and that he makes no radies! 
change at any time. When a change is made 
it is to get closer to the standard or to re 
duce cost. 

If only untried irons were to be charged, 
Chemical analysis would be of considerable 
advantage, though as a general thing the 
appearance of the fracture would be as safe 
a guide. 

When this first cast was made a mechani 
al analysis would be made. whieh would 
show the exact quality of the casting and 
What change was needed, without its bein 
necessary for the founder to examine into 
the reason for the lack of uniformity be 
tween the chemical prescription for the mix 
ture and the physical result. For the seeond 
day, and ever after, mechanical analysis is, 
at least, just as good as chemical analysis. 

There are classes of special work requiring 
specific percentages of one or more elements, 
Where chemical analysis must be employed. 


Antagonism to Mechanical An- 
alysis. There is no reason why the chem 
ist should oppose .t, because both mechanien! 
and chemical analysis employ the chemical 
elements in exactly the same way to alter 
the physical quality of the casting, and all 
agree that the more chemical determinations 
the better, 

Antagonism seems to be caused by the fact 


argot 
get 


that a founder, when necessary, can 
along very successfully with mechanieal an 
alysis. 

Antagonism seems to come from chemists 
Who are not acquainted with the require 
ments of foundry work, and who do not un 
derstand mechanical analysis. 
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It also seems to come from chemists who 

uve laboratories, and who wish founders to 
end drillings to them and allow them to 
lirect the iron mixture from a distance. 

It seems to come from chemists in the em 
ploy of founders, who do not desire to as 
sume the practical position of foreman, and 
that mechanical analysis 


could be employed without their help. 


Who are aware 


It also comes from founders who neither 
understand chemical or mechanical analysis, 
aml who imagine that because chemical an- 
alysis requires the employment of a man of 
education, it must be the scientific method. 
The re 


sult is exactly the same by either method. 


There should be no antagonism. 


It is only a question of which is the best way 

to get at it if only one can be employed. 
Which 

Method? 


ical analysis 


is the Most Scientific 
Those antagonistic to mechan 
occasionally call it) “rule of 
thumb.” 


The most scientiti¢ method is that which 
is founded upon the most correct principles, 
and which gives the most informa 


tion in the quickest way. and whieh can be 


correct 


used by the men who need it. 

It is not necessary that a scientific method 
should be one which can only be used by the 
eraduate froma chemical school, and it. is 
net certain that methods which can be useal 
by every founder are for that reason “rule of 
thumb.” 

The results obtained by the use of a method 
must determine its value, 

Chemical analysis alone, or even when ae 
companied by the ordinary transverse break 
ing of test bars having 2 one-inch section, 
has done very little towards determining in 
cast iron the influence of the ordinary chem 
ical elements upon the physieal quality of 
cast iron, 

Professor Thomas Turner, of 
Ingland, im ISS5 


sirmingham, 
test 
hars in which silicon was the only variable, 


made ten series of 
ind by physical tests proved the influence of 
silicon. The chemical analysis of all ele 
ments added greatly to the value of the tests, 
but was not the means usel to determine the 
influence of silicon, 

Nearly all of our present knowledge re- 
garding the influence of carbon, phosphorus, 
Sulphur and manganese has been gained by 

aking a large number of series of test bars 
in Which a single element varied, and then 


determining its 
analysis. 


influence by mechanical 
The amount of each element in the 
irons melted and in the test bars was found 
by chemical analysis, but this did not give 
any idea of the inthuence exerted. 

The change was physical and could only be 
found by physical methods. 

Before mechanical analysis could be used 
ip the foundry to control the iron mixture, it 
Was necessary to determine the influence of 
each chemical element. 

Founders who are thorough chemists soon 
find that the most practical way to control 
their mixture is by mechanical analysis. 

Fora number of years there has seemed to 
be one exception to this. One founder who 
mechanical 
analysis, and claimed to arrange each day’s 
Inixture in 


is a practical Chemist opposed 


his foundry by pure chemical 
analysis, and he said that he found an exact 
correspondence between his chemical pre- 
When 
asked to explain his method he claimes] that 
it was his own secret. 


scriptions and the physical results. 


In January of this year (1897) he presented 
before the Foundrymen’s Association of 
Philadelphia a paper deseribing his castings 
and explained his method, which was the de 
termining of shrinkage, chill and strength by 
physical tests, and he uses the following lan 
guage regarding his mixture: “Its physical 
attained by properly cat- 


ultimate chemical composition 


characters 
culating the 


were 


for cupola charges and maintained without 


regular analysis of the casting, éy ¢rans/at- 
ing the small daily variations in physical test 
pieces and castings ¢zfo chemical equiva: 
lents, indicating the chemica/ change to be 
made on the charge. Thus in spite of the 
usual cupola return of scrap, and other ad- 
verse conditions, the charges are regulated 
to produce practically equivalent castings.” 

IL have placed all words which treat of im- 
aginary processes in italics. Now read again 
the part in ordinary type and you have as 
good a description of the mechanieal an- 
alysis as I could formulate. 

The user of mechanical analysis is using 
chemistry all the time, but says and thinks 
very little about it. 


results. 


He has only time for 


Before T undertake any investigation I get 
the best chemists in the country to join with 
ine. Messrs. Dickman and Mackenzie, of 


Chicago, have made the determinations for 
I have never 


most of this work since 1894. 
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had any cause to oppose chemical analysis 
where it is practical to employ it in the foun- 
dry. 
When 
founder 


the chemist becomes the practical 


there is no antagonism between 


chemical and mechanical analysis. 


Chill. 


By S. S. KNIGHT. 


At such a time as this when all prejudices 


are thrown aside and statements stand only 
and the truth which they 


contain, when every sceptic has within his 


upon their merit 
power the use of such apparatus as will put 
to the most crucial the 


doubt, it behooves theorists to 


test facts he may 
make the 
plainest statements of their conceptions, in 
order that they may convey to others their 
meaning unclouded and forcibly. 

During the last 
been written and more investigation made in 
all departments of scientific work than has 
ever been accomplished before in the same 


year more has probably 


period of time. Among the industries which 


have been benefited by this activity we 
should not forget that with which, in the 
present case, we have to deal. 

Investigation and advancement are now 


signs of the times, and the reason which has 
so often been given for any special mode of 
procedure, namely, that it always has been 
done so, is rapidly becoming obsolete. 
Among the many 
the 


much zest, is the subject as to whether 


things which have been 


agitated in past few months with so 


soft 
iron melts at a 


hard 


higher temperature than 


iron. The author in referring to this 
given the 
which, briefly stated, 
No. 2 
soft iron, containing in the neighborhood of 


subject before has only results 


of his observations, 


were these, namely, that Embreville 


3.5 per cent. of silicon .25 per cent. of phos- 
phorus, 3.3 per cent. of graphite carbon, with 


not to exceed .13 per cent. of combined car 


bon, and whose sulphur content was in the 
neighborhood of .025 per cent., fused at a 
temperature of 1.050 degrees Centigrade. He 


also found that the same brand of white iron 
containing .25 per cent. of silicon, and not to 
exceed .05 per cent. of 


amounted 


sulphur, and whose 


carbon to nearly 2.5 per cent., 


practically all of which 


was combined, and 
the 
temperature approximately 


whose 
first 


phosphorus was identical with 


fused ata 
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Both of these irons ¢ar- 
ried in the neighborhood of .75 


100 degrees higher. 
per cent. of 
manganese, 

These results were obtained by the use of the 
platinum-iridium couple, connected to a tan 
galvanometer furnished with an 
The readings were almost iden- 


gent as- 
tatic needle. 
tical when this system was directly connect 
ed to the and when a 
standard battery giving one ampere current 
with a difference of potential of 1.08 indi 
volts. It may here be briefly stated 
for the benefit of those who do not possess a 
technical knowledge of electricity that the 
principle. upon which the action of the first 


galvanometer also 


cated 


system depends is that when two electricall) 
different high tem- 
perature with one of their extremities in mu 
tual contact, that the amount of current pro 
duced is proportionate to the temperature at 
if their extremities not in 


bodies are heated to a 


tained, and that 
contact be connected to an instrument which 
fluctuation of the 
quantity, 


will indicate a delicate 


electric current, and also of its 


that the temperature may 
lated. In the latter case a platinum wire is 


be readily calcu 


substituted for the couple, and the princi 
ple here involved is that the greater the am 
plitude of the vibrations of the particles o1 
the conductor, which in this case is plati 
num, the greater the opposition to the flow 
of the current, and consequently since the 
the 
the less current the galvanometer will snow 
The 


used 


amount of current supplied is constant 
as the temperature of the wires rises. 
that platinum and 

because at these high temperatures 
1775 


de- 


reason iridium are 
is solely 
fusing at 


1950 


they are infusible, platinum 


degrees Centigrade and iridium at 
grees. 

It would only be fair to state in 
the that 


ious determinations upon the fusing points 


connec 


tion with results here given prey 


of hard and soft iron have resulted about as 
White 1135 


grade, and gray iron, 1220 degrees. 


Centi 
The fig 
ures here given come to the author second 
the authority of Mr. Clark, 


follows: iren, degrees 


hand on whe 


also gave them second hand in February 
1892. At the same time he stated that lh: 
did not Know whom the observations wet 


made by or what apparatus was used. Ther 
fore it seems that very little authenticity can 
be attached to them. 

In order 


to thoroughly understand wh 


hard iron should fuse at a higher or lowe: 
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emperature than gray iron, it is necessary 
, have a knowledge of some of the proper- 
es of both varieties of metal, and some of 
he phenomena connected with each. in se 
ecting metal for chilling mixtures, white or 
ard iron is invariably chosen; that is, the 
consist of an excess of this 


nixture must 


What is meant by this is that 


of chill is proportionate to the 


«kind of iron. 
ihe amount 
hardness of the material used. In order to 
understand what causes iron to 
refer to the 


horoughly 
chill we must 
ience of molecular dynamics. 


necessar lly 


‘The square of the amplitude of the vibra- 
ion of the component molecules of iron is 
proportionate to their absolute temperature. 
molecules 


Possess 


which the 
the body be confined 1 


ihe energy) 
tending, ll a cOol- 
caining vessel, to produce pressure, is direct- 
i\ proportionate to the absolute temper iture 


4 the body itself. ‘Phis absolute tempera 


ure reckoned in degrees Centigrade Is che 
gormal temperature of the body plus Zio ae 
erees, or the ditference becweell zero ob the 
Centigrade system and the wosoltce Zero or 


the temperature al which che molecules pos 


sess no motion. 
since the energ) of any mot 
the rormula M V°=2, WI! 
and \V_ tite 


pecKonedG ih | he 


be round DY 


ss mo- 
equals the apsolute mass 


which the M. muss has 


Ligodll 

units OL Lhe apsolute or ©. “. Ss. syscem, it 

eusily 10.10W5 that disregarding {ue mass 
' cuses remalhs constant, ihe 


wiiicih Lil all 


i i ; t \ “aAuLO rech 
square OL Ube amiplituae oF vibravlon 


oned im units 61 time, OF prietiy O1 thelr Ve 


locity, Wouid be directly proporlionate Lo 
saeor apsoiuce tempt rature. ila order ihat 
ihe irom may ehili, the amplitude ot vibra 

i the molecules adjacent to Ui mold 


ion O 
must be so diminished that berore and white 
will permit their 


remaln, although im more 


soliditying they neigh poi 


ng mimecules to 


or less vibration in a great deal closer po 


jtion than it would be possible tor them lo 
occupy if their temperature were diminished 


vpadually. It may readily be seen trom ihis 


hat in order to have the greatest chilling 


fect the mixture must be such that the 


iverage amount of heat contained in the 


nolten metal and in the mold itself will be 


+a minimum. This may be demonstrated 


s follows: Let A equal the numbet of cal 


ries of heat which the molten metal itself 


ontains and B equal the number of calories 


of heat which the mold contains. Now, if 


A+B:2 represent the temperature of the 
solidifying mass, then the less either the 
A or B factor becomes the greater becomes 


the chilling effect. Applying this directly to 


the case at hand, the factor is less in the 


case of hard iron than in that of soft. Con- 
sequently, other things being equal, the max 
imum chilling effect is produced when hard 
iron is used, since, as already stated by Mr. 
Clark, its fusion point is below that of gray 
iron. Of course in practice all acquainted 
with molding will understand that there are 
limits within which only it is safe to reduce 
the B factor in our computation, or the tem- 
perature of the mold, since it the mold be too 
cold, it is likely to crack on coming in con- 
tact with the molten metal. 

This is the only theory that the author has 
been able to obtain, the Knowledge of that 
supports the figures given by 
even 


Mr. Clark. But 
into account many 
things which undoubtedly, even if the theory 
be é 


this dves not take 


granted correct, would produce a greater 
or less effect upon 


COndUCLIVITY Ol 


the chilling metal. ‘the 


the chilling substance must 


be taken into consideration since all of the 


heat represented in the factor A is not avail 


able lor use in keeping the iron in a molten 


condition, unless the conductivity of the 
metal luseit were perfeci. this necessarily 
follows since only a Comparatively small iit 
tion Of the fluid iron is in 


actual Contact 


With the surtace of the mold. We also must 
remeniver that a certain quantity of 


generated by 


heat is 
the solidification ot the molteu 
thus the 
must be 


metal, and chilling 


somewhat 


effect of the 
diminished by the 
action. We 
remem bel 


mold 


result of its own must at the 
same time that all those sub 


stances Which expand upon seldilying, such 
as Cast iron, water, etc... have thelr solidity- 
ing point greatly lowered by the application 
ol pressure. hus water under a pressure Of 


several atmospheres may have its lempera- 


reduced to 


ture i4 degrees Centigrade, and 
still remain liquid. Roughly speaking, for 
every five feet of height which the mold has 


when filled with molten iron, We Nave a pres 
sure developed of one additional atmosphere. 
When these points are considered along with 
the theory just stated, the evidence is more 
in favor of the fusing points first given than 
those which are so popularly taken as cor- 


rect, 
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While speaking of the action of chilling 
irons specially we may consider briefly in 
the same connection the effect of chilling in 
general. No chemical difference has ever 
been detected between the exterior chillea 
part and the interior unchilled iron of any 
casting. The phenomenon is due solely to 
physical rather than to chemical causes. In 
our previous consideration of the influence 
of quantities of heat upon chilling, we brief 
lv recognized the potency of the conductiv- 
ity of the metal in effecting the results. The 
thermal conductivity of pig metal is roughly 
proportionate to the graphite carbon which 
it contains. Hence if the pig metal contain- 
ed approximately no graphite carbon, the 
factor of conductivity will tend to augment 
the chill and consequently, even although 
white iron melts at a temperature 100 de 
grees greater than gray iron, yet by its use a 
far deeper chill may be obtained. The rea- 
son for this is obvious in view of the facts 
that have been stated, because as rapidly as 
the white iron solidifies, it assumes the tem 
perature of the surface of the mold, and 
hence acts as a chilling influence upon the 
adjacent molten iron, which subsequently 
hardens. 

The effect of chilling influences upon cast- 
ings in general has yet been very little in- 
vestigated. Cases have frequently come un 
der our observation where castings would 
exhibit abnormal transverse strength with 
comparatively small deflection. In many in- 
stances this effect was superinduced by the 
use of new sand, which gives to metal a de 
cidedly closer grain than that which old 
and tempered sand will to the same _ iron. 
This effect may not always be accomp.nied 
by a discernable exterior chill, but it will 
readily be detected when the bars are sub- 
jected to machine tests. The results given 
below were from bars cast in new sand 
molds, and also from bars poured of the 
same iron and at the same time into old 
sand molds. The deflection will be noted es- 
pecially in the former case and also the 
breaking strain of the individual bars as 
compared with their measurements. 

BARS CAST IN NEW SAND. 
Bar No. B-kS. | D 


Measurements. 


ee 2,020 Ibs.).25 in. .985 in.x1.995 in. 
er ed ks 2,115 Fbs.|.26 in. .975 in.x2.000 in. 
Beek e xe 2,325 lbs.'.29 in.'1.012 in.x2.010 in. 
Sipe 2,476 Ibs. .31 in.) .985 in.x2.010 in. 
ae ee 2,520 Ibs..33 in.1.000 in.x2,050 in. 
eee 2,670 Ibs.|.34 in. .995 in.x2.005 in. 


BARS CAST IN OLD SAND. 





Mvtaws ciate 1,880 Ibs..35 in.) .975 in.x2.008 in 
Boesieics (1,905 Lbs.,.38 in.) .980 in.x2.015 in 
eee 1,950 lbs. .40 in. 1.005 in.x .998 in 
RO 6 caer 2,025 Ibs.\.44 in. .985 in.x2.v90 in 


While noting the effects of chilling influ 
ence caused by the character of the molds 
we should not alone consider the evidence 
which machine tests may produce upon 
transverse bars. It will be noticed that the 
size of the bar used is such that, roughly 
speaking, the breaking strain of this one by 
two inch bar is one-tenth of the tensik 
strain which a square inch section of the 
same metal will withstand without disrup- 
tion. Two bars are therefore given below 
which will represent the actual tensile 
strength of a bar of one inch secuon which 
has been freed from exterior scale, thus mak 
ing the metal subjected to strain uniform 
throughout. 


Bars in New Sand. Bars in Old Sand. 
No. 1—1 sy. sec, 2ZO000) To sq. ” see, 10 


No. 2—1 sq. 


sec. 2ZO60O0) Lo sq. ” see, 150 


The discrepancy in the case of bars in 
new sand will be noticed, and although rela- 
tively slight, is yet significant. 

While considering the subject of chill, it 
may be well to devote some consideration t 
the exactness or approximate accuracy bs 
Which silicon may be determined by its 
measurement. Within the last few years a 
number of machines have appeared upon the 
market for the purpose of estimating the 
amount of silicon by mechanical means. ‘ihe 
estimation depends upon two things: First. 
the chill, and second, the shrinkage of iron. 
As to how much reliance can be placed upon 
chill in judging of a silicon content, we have 
noticed in a previcus article. The same 
figures will also stand in the investigation 
as to how shrinkage is affected by quantities 
of silicon. It will readily be seen therefore 
that neither chill nor shrinkage will even 
approximately determine the amount of sili- 
con an iron contains. And since by the use 
of test bars little can be told of the nature 
of the metal in the casting, we may safely 
conclude that only such mixtures as are 
made by analysis will in the long run be 
economical to iron manufacturers. 


Richard E. Warner has been elected presi 
dent of the New England Stove Manufae- 
turers’ Association. 
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The Plumbago Club. 


fhe Plumbago Club has held some pretty 
teresting sessions in its days—or more 
woperly speaking—its nights—but the gath- 
ing to which it invited its friends at the 
cent convention of the American Foundry- 
uen’s Association in Detroit was its crowh- 
ug glory. 

Sessions have been held regularly since the 


club’s formation, but the publication of a 
had 
wuch excitement that Doorkeeper John Hill 
| 
mit aby more newspaper Men. 

These instructions had 


portion of the proceedings created so 


ad received positive instructions not ty ad- 


been strictly car- 
ried out, and it became from the first appar- 
eut that the club had acted wisely in the se 
lection of its doorkeeper. 

His strong sphinx-like, vacant, non-com 
mittal face was of the greatest value as a 
support to the voluble manner in which he 
invariably explained the reasons why none 
but active members of the club could be ad 
mitted. 

By the way, Mr. Hill's success in this line 
together with much personal magnetism and 
a manner that would convince aby man or 
jury that he was innocent and possessed an 
unusually high degree of business integrity. 
is largely responsible for his large following 
among those who do—not-—-know him best, 
and makes the study of his character a trifle 
more difficult than a 


puzzle, 


high grade Chinese 

At the session referred to, however, every- 
body was admitted, and the club kept open 
being 


called 


louse, hearly one hundred altogether 


present when Vice-President) Smith 
the session to order. 

After remarking that one of the club's prin 
cipal objects was the promotion of temper- 
ance, morality and low prices, he asked all 
present to drink the health of President J. 
S. Hibbs, who was prevented from being 
present by domestic cares and loss of appe 
tite. The house with which Mr. Hibbs was 
connected had recently become incorporated 
and elected officers, consequently that gentle 
man had to spend the most of his time sit- 
ing on the stock market to prevent the stock 
from being quoted out of sight. Such spare 
inoments as he had were devoted to- the 
pleasant and easy task of making contracts 
to supply all the foundries south of New 
York and west of Philadelphia with every 


thing they needed for the coming year, even 





to good times, if desired. This of course did 
not include iron, coke or orders, everything 
else went. 

Mr. Smith said that as Mr. Hibbs was ab 
sent he had desired to seize the ottice of pres- 
ident himself, that in fact he had already 
seized it, and if President Hibbs wanted his 
job back he would have to come west in a 
hurry. He said further that he learned the 
president: was spreading himself over the 
Whole country, grabbing every order in sight, 
from a swab up, while the rest of the mem- 
bers were in Detroit, at great expense, with 
out a thought of business, and only inspired 
With the idea of 


entertaining and making 





BADGE OF THE PLUMBAGO CLUB. 

life pleasant for the foundrymen attending 
the convention. He said further that he knew 
of several large contracts that would likely 
he secured by that gentleman in the absence 
from home of the balance of the members, 
and amid much excitement in all parts of 
the hall he was about to introduce a resolu 
tion denouncing the president's actions in 
thisrespect, when amessengerrushedin with 
a telegram, which was handed to the speak- 
er. After reading it over once or twice Mr. 
Smith ordered the attendants to temporarily 
cease pulling corks while he read the follow- 
ing dated Washington, D. C.; 








“J. D. Smith, Vice-President Plumbago Club, 
Detroit, Mich.: 


“United States senate about to put a clause 
in the tariff putting duty of 100 per cent on 


plumbago. I have just got here and will ad- 


dress the senate to-morrow in a four-hour 
speech, afterwards will see President Me 
Kinley and talk to the senators personally. 
Am certain they will throw up both hands 
When they tind out who | am. -Tlave club 
immediately adopt resolutions and give to 


Associated Press. Be sure and say, | am on 


the spot 
“JOSEPH S. HIBBS, 


“President Plumbago Club.” 


Fora moment after the reading of the tele- 
gram a graveyard silence prevailed, as the 
awful possibility of the senate being success 
ful in imposing this duty hung like a cloud 
of steam in a low foundry in winter over 
those present, but gradually a feeling of con- 
fidence seemed to come to all, as they realiz- 
ed that thir own active, resourceful, persua 
sive president, with his oleagenous manner, 
Was among those senators. 

The first one to wholly regain his Compo 
sure (if he had ever lost it) was Mr. John A 
Walker, of the Joseph Dixon Crucible Com- 
pany, Who addressed the chair briefly. There 
was, he said, no underestimating the serious 
ness of the situation, If the senate amend 
nent carried we would be compelled natur- 
ally to get our castings made where the raw 
hey 


material was the cheapest, and he did 


think that the iron foundries of Ceylon, 
where the plumbago came from, could fur 
nish all that Americans needed, but as the 


Joseph Dixon Crucible Company controlled 
all the plumbago in that country and owned 


their own railroads and steamboats, they 


would do (as they always did) everything In 


their power to supply satisfactorily the 


they used the 


wants of their friends never 


word “customers” because in their case their 


customers were their friends. Tle said fur 


ther that this law would bea great advantage 
to his company, because they likewise owned 


What few graphite mines there were in 


America, but for all that, he thought it un- 


just, and moved that a committee of tive be 
appointed to draft a resolution that would 
open the eyes of their mis-representatives at 


Washington. 
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Mr. Frohman seconded the motion and said 
he had prepared a paper containing a lot ot 
statistics, showing the value of the plumbag: 
imported into this country, and proving that 
the S. Obermayer Company were the great 
but he 
the members of the club would no 


users, largest, ete., ete. 


further 


est got lk 
have it, and the president ruled him out o 
order, The motion, however, 
und the president appointed J. A 
Walker, H. Ik. Frohman, J. S. MeCormick, G 
S. Bullock and L. S. Brown, who immediate 


Was put ana 


carried, 


ly retired to an anteroom to prepare appro 
priate resolutions, the president giving strici 
orders that no refreshments be served then 
during their absence. 


The chair then read the following tele 
vrams: 
“Pickwick, Pa., May 11, 1897. 
“Plumbago Club, Detroit, Mich.: 
“Sell lots of coke. We want work. 
“COKE PICKERS CLUB.” 


“New York, May 11, 1897. 
“Plumbago Club, Detroit, Mich.: 


“Regret exceedingly our inability to be 
With you this evening. We wish to be re 
Inemibered to all, 

“PIG IRON CLUB.” 


“Rotterdam, May 11, 
“Plumbago Club, Detroit, Mich.: 
“Quote 


S07. 


lowest price five hundred barrels 
adulterated plumbago, New York, 


“SCHWEINICKEL CO.” 


After directing the secretary to make suit 
able replies, Mr. H. S. Vrooman, of Chicago, 
read a paper prepared expressly for the club 
and entitled “Glue in’ Plumbago.” The 


paper Was as follows: 


GLUE IN PLUMBAGO. 

When intercelluar connective tissue, as met 
With in skin, tendons, ligaments and the fas 
cia of the muscles, of which it forms a basis, 
is treated with water, preferably hot, or in 
the presence of dilute acids for some time, 
w solution is obtained which in cooling solidi 
The 


tained when the matrix of bones is submitted 


lies to a jelly. sume substance is ob 
to similar treatment, after previous removal 
of the lime salts by means of mineral acids; 
again, when unbossified cartilage is treated 
With Water or dilute acids, a solution is eb- 
tained which also gelatinizes on cooling. ‘Che 
is due to 


a closely allied substance called chondrin. 


coagulation in this case, Lowever, 
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At one time it was supposed that in each 
of these eases the gelatinizing materials 
obtained were formed by the hydration or by 
physical metamorphosis of a ditterenur sab 
stance pre-existing in the respective tissues, 
io which the names “collagen,” “ossein” and 
“chondrogen” were given respectively. ‘The 
iwo former yielding gelatine. 

Glue is a form of gelatine which, on ae- 
count of its impure condition, is empioyved 
only as an adhesive medimm for wood, lea- 
ther, paper and plumbago. ‘There is, how- 
ever, no absolute distinction between giue 
and gelatine, as they merge into each other 
by impreceptible degrees; and although the 
dark colored varieties of gelatine, which are 
known as ordinary glue are in no as 's trea! 





J]. D. SMITH, 


ONF OF THE PRESIDENTS OF THE PLUMBAGO CLUB, AND 
INCIDENTALLY \ WELL KNOWN FOUNDRY SUPPLY 
MANUFACTURER AND DEALER 

ed as food, yet for several purposes tive tine, 
transparent kinds, prepared for culiaary use 
are employed also as adhesive agents. Neith- 
er again, except in respect of its source, is 
there any chemical or physical distinction be 
iween these two substances, and therefore 
the industrial applications of these two yarie- 
lies of commercial gelatine, viz., gelaiioe and 
zlue, will be here noticed. 

As the use of glue in plumbago is the sub- 
ject assigned me, we will treat of its use in 
this case only. Now plumbago is a sub- 
stance more commonly called grapaite. It is 
used in molding and is sold from 2 to 6 cents 


a pound—it depends upon whom it ts sold to 
as to what price it brings. It analyzes the 
same as the diamond, and from the number 
of diamonds I have seen in Detroit, L have 
come to the conclusion that Detroit must he 
a good market for plumbago. 

It is most extensively used in a foundry 
for blacking molds. Now, as you’ know, 
plumbago is of a very greasy nature and has 
great lubricating qualities—that is, the best 
grades. ‘These grades are very seldom seen 
in a foundry. IL know that all foundry ta: 
ing houses claim to be importers, but ’et me 
tell you on the quiet, they are not. Now tke 
plumbago they use is little chips they buy 
from crucible) manufacturing companies. 
These small particles they buy have no ad- 
hesive qualities. ‘They buy them for almost 
nothing and because the crucible makers 
cannot use them. 

Now, as it is necessary to have plumba.zo 
stick to a mold when applied, and as this 
has no adhesive qualities, the foundry sup- 
ply house mix glue with it to make it stick. 
The American Glue Co., of Chicago, tell me 
they sold 7,000 barrels of glue for this pur 
pose last year, and expected to double their 
sales for this purpose this year. 

Now you can see that you are getting the 
worst of it. Here the use of a chemical 
laboratory would save you 96 per cent, 1 
fully agree with Mr. S. S. Knight that chem- 
istry is a good thing in a foundry. 


Mr. ‘Wim. Ferguson said he was glad he 
had been permitted to attend this session of 
the club. He had noticed for au long time 
that the plumbago they had been using had 
the effect of making the sand stick to the 
castings and the more plumbago they used 
the more the sand stuck. The mystery was 
how cleared up, hereafter he intended to im- 
port and mix his own plumbago. (Cheers.) 


J. IK. Pollock, of Rogers, Brown & Com- 
pany, said his company was uow placing on 
the market a special brand of iron that was 
nade by them exclusively aud which pos- 
sessed certain qualities and elements that 
prevented the sand from sticking to the cast- 
ing. It would run sharp ane make a soft, 
strong, solid casting guaranteed not to crack, 
chill or wear, and would entirely revolution- 
ize the foundry business in “nue near future. 
They intended to see that only the members 
of the Plumbago Club and its” particular 
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friends were supplied as the demand was 
limited. 

Mr. Pollock further sail this latest blessing 
io the founder had been rendered possible 
by a close study of the proceedings of the 
various  Foundrymen’s Association aie 
Keeps Cast-Lrom notes, that the result) had 
been secured by melting the ore in a center 
blast furnace, and using a large percentage 
of silicon plumbago and aluminum and per 
mitting a certain amount of sour beer to tid 
iis way into the cupola through the fan cr 
blower, This was known as the Daimroty 
process. 

Contidentially, he said, that the sour bee) 
did the whole business and his company Kept 
nn otlice on Vine street, Cincinnati, for the 
purpose of securing all they could get of Ute 
letter article. 

S. D. Sleeth, of the Westinghouse Air 
Brake Company thought a heavy coat oi 
parting sand spread over the plumbago, w'th 
a strong solution of molasses had been found 
very effective in causing a parting between 
the plumbago and casting. 

The discussion was prevented from gol 
further by the return of the Committee o} 
resolutions, Who presented the following re- 
port after taking some liquid nourishment; 

Whereas, There exists a probability that 
the senate of the United States May impose 
a duty upon an article grown in the island 
of Ceylon and named after this club, and 

Whereas, This product, owing to its pecu 
liar character, is now being extensively used 
for a large number of purposes in this coun 
Iry, such as a wash for crucibles, for the 
purpose of greasing the surface of molds to 
permit the iron to run easily, as a paint in- 
tended to render it easy work to members 
of the club to enjoy themselves when out late 
at night, and 

Whereas, The Joseph Dixon Crucible Com 
pany have recently received an order froin 
Father Time for a year’s supply to be used 
as a lubricant for the earth’s axis, and 


Whereas, The chief uses to which this ma- 
terial is put is to render more easy of a 
complishment these things that are ditticult, 
and 


Whereas, It is well-known that one of the 
ereatest requisites to secure successful legis 
lation in these days is a liberal use of what 


is know as “Grease,” ete., and 


Whereas, Any legislation having for its 
object the placing of a tariff on this com 
modity would have the direct effect of mak 
ing more difficult the enactment of necessary 
laws for the benefit of the few as against thi 
Inany, and render almost protitless the bus 
hess of being a lawmaker and would especia! 
ly interfere with the just emolument of ou 
United Sugar senators. 


Therefore, Be it resolved by the Plumbagy 
Club, in convention assembled, that in the 
interest of all whose lives are devoted to 
spending the money that other people earl 
that we enter an emphatic protest agains 
this proposed amendment, and 


Bt it further resolved, that if our senators 
insist upon placing a tariff on this product, 
that they be respectfully requested to ob 
serve the usual practice, and give the mem- 
bers of the club advance information and 
refer them to some reliable Wall street brok 
ers, in order that we may have the same op 
portunities as the senate, and be it further 


Resolved, That copies of these resolutions 
he sent by a trusty messenger to President 
J. oS. Tlibbs, who is now guarding our inter 
ests in the yarious places of popular resort at 
Washington, with the request that he furnish 
each senator secretly with a copy. 


A standing vote was called for on the re 
solutions and everyone present jumped on 
his chair, held up both hands (feet, simul- 
taneously) and gave the club yell, “Plum 
Pium-Plumbage.” 

After order had been restored, President 
Sinith said that he was determined to be 
president of the club, no viee business for 
him, and wanted someone to move that he 
be elected unanimously. No one, however, 
seemed willing to face the wrath of President 
Hibbs, although it was apparent that thei 
Vice-president had completely won their 
hearts by his captivating manner and his 
success in getting up the meeting. 

The embarrassment was quickly removed 
by Hloward Evans. Ile said one president 
Was the ordinary number, even the United 
States managed to drag along with one, but 
this was not an ordinary society, and did not 
do things as they were done elsewhere, and 
he moved that the Plumbago Club have two 
presidents hereafter, and that J. D. Smith 


be ohne of them and that the installation 


ceremonies be immediately commenced. 
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The words were hardly out before an up- 
that shook the building, 
woke up the people three blocks away (and 
brought the 


roar commenced 


it was now after 2 a. m.) and 
police. 

After order had been restored, the broken 
elass cleared up and EF. A. Goodrich had re- 
covered from the fainting fit into which he 
installation 


had been thrown by the cere 
monies and H. fF. Frohman 


president his own coat in which to make a 


loaned the 


respectable appearance (the president's ga:- 


ment having got the worst of it during the 
ceremony) the entertainment features of the 
programme were commenced—it had been 
strictly business before. 

The first number on the programme was a 
and from J. M. 


Warner, at least it seemed to be combined, 


combined recitation song 
but opinions differed as to which Class. it 
should be placed in, but all agreed concern 
ing the artistie manner in which it was ren- 
for an encore, Mr. Warner sang 
Them That You Me” 
This was also favorably receiv 


dered, and 
“Just Tell 
variations, 
ed, in spite of the omission of several lines. 


saw witlr 


lL. S. Brown, of Springfield, Mass., kept 
the members of the elub at a safe distance 
for a few minutes by talking to them. He 
was accused, however, of telling the truth, 
and compelled to sit down. 

Martin Fox, of the Iron Molders’ 
did not know what to make of it, and said 
so. the elub liked Mr. Fox and told him so. 


\ll hands wanted to talk at once, and Mr. 


lox found his seat, 

e.. Es 
form and tried to tell the club why he was 
alive. Tle failed, though it seemed to puzzle 
him as well as those present, and they led 
him off Was carried to 
gently. 

S:. E. 


Holbrook was dragged to the plat- 


easy. Tle his seat 
Johnston, of tht Whiting Foundry 
Mquipment Company, gave as his excuse for 
being present the fact that he heard “every 
thing in the house was on ice.” He was per- 
mitted to live. 

A. Sulzer, of Sulzer Brothers, Switzerland. 
was requested to give an excuse for being 
so far away from home at night time. Mr. 
Sulzer started for Switzerland immediately 
1 committee of about a dozen chased him 
down stairs and two blocks down the street, 
ut he was too quick. Some people cannot 
sprint very wellafter 8o’clock in the morning, 
ifter absorbing too much ginger fizz any- 
vay. The committee came back and report- 
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ed that their guest was last seen going to- 
wards Canada, time 2:27 1-2. 

Jolin Hill was asked for his opinion of the 
flying machine, He said he had no opinions, 
sold them to the S. Obermayer Company at 
so much a year, and expenses. He promised 


to write and find out. He sat down—luicky 
he did, too, the bottle thrown at him missed 
its mark and hit a foundryman from Penn- 
The 
though ‘till 


the weather does 


sVlvania (name suppressed) in the neck. 
latter gentleman never knew it, 
the next day—funny how 
prostrate some people, and the more medi- 
cine they take the worse they get. 

Meighan, of Brothers & 
Meighan, was asked by the president to give 


Joln Dawson 
sole reason why he should charge twice as 
Inuch for facing to some concerns as he did 
to others. 

Mr. Meighan replied that there were sev- 
eral reasons. In the first place, some peo- 
ple were better able to pay then others. 

Then again certain people were not post 
ed about prices as well as others, and some 
of the foundrymen 
believed 
and 


Who bought from him 


What he said about those matters 


so the thing went. Mr. Meighan was 


told that he was master of his business. and 
every member present asked him to take a 
drink. 

Hl. S. Vrooman, 


vive a good reason why Chieago should not 


of Chicago, when asked to 


be taken off the map, said they had recent 


ly discovered plumbago there. Of course 


everyone Was intensely interested, but for 
solme reason or other Mr. Vrooman could not 
be very well understood, and amid cries of 
“Louder.” «’Phree Strikes.” First.’ 
ete. Mr. Vrooman subsided. 

Mr. 1D. T. Root, of the P. HL. & KF. M. 
Company, accounted for his presence by say 
had 
blowers to 


“Out on 
Roots 


ing that he intended to introduce the 


the gentlemen of the con 


vention, but had found that all present were 


Root 


perfectly conversant with the best wind pro- 
peller in the world, and he had thought it 
Was so much lost time, but the pleasures of 
this evening amply repaid him for the trip. 
The latter portion of his remarks were al 
most lost owing to the fact that everybody 
Wanted to either sing or talk or danee. and 
under the direction of the president, the hal- 
ance of the session was devoted to singing all 
the popular songs of the day. after which the 
members who were able to walk escorted 
Iloward Evans and J. M. Warner to the 
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Russell House, the balance being carried off 
in ambulances, cabs, ete. 

It is still a matter of argument among some 
of those who stayed till the finish as to 
whether the meeting or the night broke up 
first, 


Among the Foundries. 

Peter Joyce, of Brattleboro, Vt., will re 
open his foundry in the near future. 

The Pratt Chuek Company will erect a 
new foundry at Clayville, N. Y., to be 161x61. 

A. J. Goodrich has sold his brass foundry 
at New Haven, Conn., to A. B. Hendrix & 
Co. 

The stove factory of Terrell & McClure is 
to be removed from Oskaloosa, Ia., to St. 
Louis 

The Hillsdale Furnace & Foundry Com- 
pany are erecting an extensive plant at Hills- 
dale, Ohio. 

The W. S. Hill Electric Company, of New 
Bedford, Mass., has added a brass foundry 
to its plant. 


The Junction City CArk.) Foundry Com- 
pany has recently increased the capacity of 
its foundry. 


John Shettield and Charles Huntington ex- 
pect to start a foundry and machine shop at 
Americus, G2. 


The Dutton Boiler & Engine Works of 
Kalamazoo. Mich., intend to add a foundry 
to their plant. 


The Columbia Iron Works, Astoria, Ore., 
is represented as intending to increase the 
capacity of its plant. 


The Semi-Steel Casting Company, of Mont- 
pelier, Ind., have been incorporated, with a 
capital stock of $10,000, 


The Ideal Stove and Foundry Works are 
building a large plant in Daleville, Ind., for 
the manufacture of stoves. 


The Southern Agricultural Works, at At 
lanta Ga., is having plans and specitications 
prepared for a large extension, 


The R. Stoever Foundry, at) Myerstown, 
Pa., are said to contemplate the enlargement 
of their plant in the near future, 

The Tyler Foundry and Machine Company 
has been incorporated, at Tyler, Tex., to en 
gage in the general foundry business. 


The Buckwalter Stove Company of Royers 
ford, Pa., have lately erected a handsom« 
building to be used for office purposes. 

The National Brass and Iron Works, Read 
ing, Pa., have begun the erection of a ney 
building to be used for decorative work. 

The lola (Kas.) Manufacturing Company 
are erecting a number of buildings for the 
manufacture of all kinds of iron work. 

The Floyd Wells Stove Company, of 
Royersford, Pa., is erecting an addition:| 
warehouse to its already extensive plant. 

The East End Brass Foundry Company, of 
Cleveland, O., has changed its name to the 
Central Brass Manufacturing Company. 

The Barb City Manufacturing Company, 
of De Kalb, DL, is building an addition to 
its plant, which will be used for a foundry. 

The Michigan Foundry Company, Battle 
Creek, has sold its plant to the Advance 
Thresher Company and has gone out of busi 
ness 

C. B. Cottrell & Sons, of Westerly, R. | 
have recently overhauled their foundry and 
increased their facilities for turning out 
work. 

The Shields Foundry Company, of Mans 
field, Mass., has been incorporated for the 
manufacture of stoves, ete. Capital stock, 
$6,000, 


Many improvements and enlargements o! 


capacity are now under way at the plant ot 
the Whitney Iron Works Company, at New 
Orleans, La. 

The Riverside Iron Works, at Wheeling. 
W. Va., lately visited by fire, is arranging 
for the immediate rebuilding of the 
stroved plant, 


de 


Dietz, Schumacher & Boye, Cincinnati, in 
tend to build a new factory next to their 
foundry, which will be run by power from 
the present plant. 

The Indianapolis Stove Company has pu 
Chased the property of the Indianapolis Cab 
inet Works, and will rebuild and remodel the 
plant into a stove foundry, 


The large foundry and adjoining buildings 
embracing the Northern Division of th: 
Bath Tron Works, Bath, Me.. which wer 
vacated when the new plant of the [Hyde 
Windlass Company opened, will be reopened 
in the near future by the Iron Works for 
making steel castings, 
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J. Waters, of 187 Seventh avenue, Brook- 
yn, N. Y., will erect a three-story foundry 
wilding, 33x76, on the corner of Bath ave- 
ive and Bay Seventeenth street, 

George Bemarkt, proprietor of the West 
Side Foundry, Kansas City, Kan., has pur 
chased a new site, on which will be erected 
4 brick building to be used for a foundry. 

The Newberry Manufacturing Company, of 
Newberry, S. C., will manufacture vehicles, 
operate foundry, machine shops, cotton gin 
nery, ete. A site has been purchased for the 
plant. 

J. W. Miles and Geo, TL. Clark have pur 
chased the plant of the Howell Foundry 
Company, at Howell, Mich., which they will 
put into active operation as soon as needed 
repairs can he made. 

The Reading (Pa.) Labor Exchange pro- 
pose to establish a foundry for the manufac 
ture of flat irons, which will be distributed 
among the 230 similar exchanges in the coun 
iry in exchange for their manufacture. 

The Summit Foundry Company, composed 
of James Quay, Roger Hogan and William 
Reid, who were formerly with the Phillips & 
Clark Stove Company, will engage in the 
stove making business at Geneva, N. Y. 

The Marinette (Wis.) Tron Works Company 
has sold its plant to the American Sugar Ma 
chinery Company. Its purposes are to man 
ufacture sugar machinery and to develop the 
heet sugar industry of the United States. 
The incorporators are Warl G, Horn, Fred 
W. Boldendahl and Chris Heinrich, of Mil 
waukee, The capital stock is $1,000,000, 
divided into 10,000 shares of S1LOO each, 

The Ingersoll-Sergeant Drill Company, 
Ilavemeyer building, New York City, has 
heen absorbed by an English company 
formed for that purpose, with a capital of 
S2.000,000. M.D. Grace, J. i. Dudley, RoW. 
Chapin and G. A. Phillips are the London 
directors, amd W. R. Grace, John A. MeCau! 
ind W. L. Saunders the American directors, 
Che factory of the American company is at 
aston, Pa, 


John Morren, for the past tive vears fore 
nan oat the Turner) Machine Company's 
foundry, at Danbury, Ct., and for three years 
revious to that with the Delamater Lron 
Works, of New York City, his father, An 
lrew Morren, and William Calderwood are 


the members of a new company, to be 
known as the Danbury Lron and Brass Foun- 
dry. All the machinery and fixtures neces- 
sary for the fitting up of a well equipped 
foundry have already been purchased, andl 
will be installed in the company’s new build- 
ing, now in course of erection. 


Fire Fiend. 

Il. Ff. Bergeding’s foundry, at Fort Wayne, 
Ind., was damaged by a small tire on June 
‘2. 

The foundry of J. Frakes, at 4590 West 
Kinzie street, Chiengo, had a small fire on 
June 17. 

At Alexandria, Va. the Old Dominion 
Brass & Lron Works of William A. Moore & 
Son burned; loss SS,Q00. 

Fire in Lauries Engine Works and Foun 
dry, 1012 St.) Catherine street, Montreal. 
Qdue., caused a loss of S2.000-, 


The Eagle Foundry, at Greensboro, N. C.. 
Was entirely destroyed by a recent fire. The 
company have advised 
to rebuild. 


us of their intention 


The Gleason & Bailey Manufacturing 


Company, at Seneca Falls, N. Y.. had a small 
blaze started in their works by sparks from 
the cupola. 
The A. J. Lindemann & Hoverson Stove 
Company, of Milwaukee, were visited by tire 
recently. The greatest damage was done by 
Water in flooding the building. j 


Prompt action by the tire department pre- 
vented a@ serious conflagration at the F. M. 
Watkins Foundry and Machine Works. Cin 
cinnati, O. The damage is nominal. 
The foundry of the George Sweet Manu 
facturing Company, at Dansville, N. Y.. was 
damaged to the extent of S15.000 on June 
Ist. The loss is partly covered by insur 
ance, 


The machine and stove mounting shops of 
the Highgate Foundry Company, at High 
vate, Vt.. were entirely 


destroyed by fire 
June 19. 


The tire was discovered at 12:30 a. 


m., and before sufficient help arrived the 


flames had gained such headway that noth- 
ing could be saved. The loss is S6.000, with 
an insurance of S1L200. The 


works will le 
rebuilt. An effort is 


being made to have 


them remove to Champlain, N. Y. 
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Obituary. 
WM. H. PERKINS. 


Win, Hl. Perkins, one of the owners of the 
Plymouth (Mass.) Foundry, died at Water 
town, Mass., June 4. 

JOHN HOUSTON. 


John Houston, a member of the firm of 
Burr & Houston, iron founders of Brooklyn 
N. Y., died on June 1, at his residence in that 
city, from paralysis, in the sixty-third year 
of his age, 

LOUIS FROHMAN. 

Louis Frohman, who died in Cincinnati, 
0., June 5, was born in Bavaria, Germany, 
in December, 1824. At the age of 17 he 
ecnme to America and made Cincinnati or 
vicinity his home ever since, 

Indirectly Mr. 
nected with the S. Obermayer Company for 


Frohman has been con- 
a great number of years, and for a short 
time became an active member as president 
of the firm, 

Mr. Frohman had a host of friends among 
his business associates, to whom his word 
was as acceptable as his bond. 

EDWIN DYER. 

Edwin Dyer, for many years prominent in 
Chicago business circles, died at his home 
in Highland Park, aged 79 years. ‘Together 
with James Gurney, of Boston, and KHdwin 
L.. Lamb, of Chicago, Mr. Dyer organized the 
Chicago Foundry Company, and located the 
works on the North Branch, at Stein and 
Redfield streets, in the vicinity of the North 
Chicago Rolling Mills. The company was 
incorporated in IS77, and Mr. Dyer became 
president. He retired from the company in 
ISSO. having in the nine vears of his connec- 
ton with it built up a business which marked 
him a suecessful man. Hle was then 62 
years old, and did not again engage in active 
ventures, 
a ee 

Personal. 

William Hl. Switzer has been elected presi- 
dent and general manager of the Superior 
Foundry Company, Little Falls, N.Y, 

PS ae, 
ently 


Potter, of 


accepted a 


IKokomo, Ind., has re- 
position as superintend 
ept with the Cambridge Foundry Co., 
bridge, Ohio, 


Cain- 


H. 8S. Vrooman, the well-known represents 
tive of the Garden City Sand Company, ha 
started in business for himself at 220 Wes 
Twentieth street, Chicago. He will make » 
specialty of handling Fire Brick and Cla 
Molding and Core Sand, 

Robert HE. Masters, manager of the Map. 
shall Car Wheel and Foundry Company, at 


Marshall, Texas, and one of the most pron 
inent foundrymen in the southern states has 
resigned his position with the above named 
company to take effect July 31.) During his 
len years’ connection with this company Mr, 
Masters has madefor its product a name that 
is second to none. With his unceasing actiy 
itv Mr. Masters has increased the output of 
the concern until it has reached 24,000 car 
Wheels per annum, besides building up a 
large trade in other foundry work. 

He has given especial attention to the rail 
road trade and the admirable qualities of his 
product have made him a favorite with wesi 
ern and southern railroad officials and his 
reputation las also reached several of the 
Mexican railway Having been 
continually in harness for twenty-five years 


systems. 


Mr. Masters intends to secure the benetits o/ 
a short vacation before again assuming his 
labors, 


Industrial Education. 


By industrial education alone can the young 
nen of this country be taught how to work. 
The old apprentice system is dead here and 
in England. 
world. It did its work well, but the world 


It is dying out all over the 
has outgrown it. The conditions of society 
under which it was valuable no longer exist. 
The liberty of the lad was surrendered be 
cause the master took the responsibility o! 
caring for him. The lad lived in his master’s 
house as a member of his family, and the 
Ipaster worked with his men, and so could 
vive personal attention to the training of his 
apprentice. Now the lad is hired to make 
himself useful, with the understanding that 
he is to pick up his trade as part payment for 
his services, and his success depends on his 
personal ability and on the sort of shop. in 
Which he chances to be employed. 

It is idle to endeavor to revive the old sys 
tem, or any modification of it. No attemyp! 
to control the lad’s right to leave, when i! 
seems to him or to his parents to be his in 
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ierest to do so, will be successful. Slavery 
n any shape cannot be revived in this coun- 
iry. If it is advisable for a lad to remain a 
length of time in the same shop—and I be 
lieve all are agreed that it is—you must make 
it clear to him that it is his interest to do so. 
You must make him realize he is not merely 
vetting a temporary living, but is gaining 
knowledge which will give him a competences 
and may vield him a fortune. He should be 
encouraged not only to learn how to work, 
but to try to understand all that bears even 
indirectly on his work. He should be taught 
to write well, to express himself well, and to 
draw. With a system of industrial education 
this can be done. In private shops it can only 
be done by the aid) of industrial schools. 


With such schools it is possible to train in a 


carts 


STEEI 


few vears a class of American workmen who 
would) be the best in the world. —Sanitary 


Plumber, 


Steel Pressure Blower With Engine and 
Countershaft. 


The illustration pressnted herewith shows 
a combination of pressure blower, counter- 


shaft and engine on one. bed. Blowers 
driven from the countershaft or line shaft 
of a shop are generally limited to one speed. 
li many clisses of work this is a great dis 
aivantage. If the blower is being used for 
cupola work, it is most desirable that the 
speed be changed at will, giving the foun 
dryyman complete control over the blast. 


Sometimes it happens that a shop is pro 


PRESSURE BLOWER WITH 


vided with ample boiler capacity, but has 
limited engine capacity, so that it is imprac- 
ticable to run the blower from the shop 
shafting. Again it may be that the foundry 
is so situated with regard to the rest of the 
institution that an independent outfit is ab- 
solutely necessary. Under these and many 
other conditions an arrangement of this kind 
is especially adapted. The Buffalo Forge 
Co., of Buffalo, N. Y., are the manufactur 


ers. 


Making and Selling. 

It would be better for both employer and 
men if they were more familiar with each 
others affairs; for while the former, occa 
sionally risen from the ranks himself, prob- 
ably knows more of the manufacturing than 





ENGINE AND COUNTERSHAFT. 


the emplove does of the selling part of the 


business, a common knowledge of both = is 


often lacking. ‘The price of every comiod- 
itv, be it a milling machine or a tenpenny 
nail, must bear oa 


percentage of expense 


Which represents the cost of selling it, 
whether that selling is done by the manufac 
turer through his salesmen or by an agent or 
dealer. If people could or would buy direct 
from the maker, the cost of selling would be 
lessened im most cases; although few manu- 
facturers—except those making special ma 
chinery, for the sale of which personal com 
Inunication is necessary—have the means or. 
organization to market 


direct, 


their own product 
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In addition to the cost of selling must be 
considered the office expense, the interest on 
investment (often borrowed money), deteri- 
oration of plant, experimental work to keep 
abreast of competition, bad debts which are 
contracted in spite of every care, catalogues 
and other advertising necessary to make the 
product known, and many smaller items 
which enter into the expense of every busi- 
ness. All these must be provided for before 
any profit appears. The men too often imag- 
ine that the difference between the cost and 
selling price is clear profit, or nearly so, and 
the result of this belief is seen in the too fre- 
quent failures of co-operative stores and fac- 
tories, the successful ones having evidently 
learned to allow for the selling as well as the 
manufacturing cost. 

The effect of this belief is to make the men 
discontented when they figure out this appar 
ent profit, and the sooner it is thoroughly un- 
derstood that the cost of selling is frequently 
more than the cost of making, the sooner 
some of the friction will be lessened. We do 
not say that the net profit is always as low 
as would be considered a fair return for 
money invested, or that the men always re- 
ceive a just share of the products of their 
labor; but we wish to make clear the fact 
that making and selling are two very differ- 
ent things, in the belief that a clear under- 
standing will be better for all concerned, The 
conditions which necessitate such an effort to 
dispose of manufactured articles, may be at 
fault, but as they exist we must deal with 
them as we find them.—Machinery. 


NOTICE! 


Advertisements in this column, 30 cents a line for 
each insertion. About seven words make a line. The 
Cash and Copy should be sent to reach us not later 
than the 20th to insure publication. 

Answers addressed to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, we will 
give one free insertion under this heading to those in want 
of positions, the advertisement to occupy a space of not 
more than five lines. Additional space or insertions must 
be paid for in advance at regular rates. 


FOR SALE—No. 3 Root blower, used only 
a few months; to be replaced with largest 
size. Address Box 4, care THE FOUNDRY 
PUBLISHING CO. 


A SUPERINTENDENT of a malleable iron 
works, at present emploved, desires to make 
a change. References. Address Box 81, 
care of THE FOUNDRY. 


WANTED—Situation by party with severa| 
vears experience as business manager of 
foundry and specialty manufacturing com 
pany. Address box 838, THE FOUNDRY, 


WANTED—Position by foundry foreman ai 
present engaged in a modern foundry; 27 
years’ experience; references upon appli- 
cation. Address Box 74, care THE FOUN- 
DRY. 


SITUATION WANTED—By a_ thoroughly 
competent man, both as a mechanic and 
manager, to assume charge of foundry 
plant, proficient in economical production. 
Has experience. Can furnish reference. 
Address Box 58, care THE FOUNDRY. 


WaNTED—A machinist or a molder with 
one to two thousand dollars to invest in 
an established western manufacturing 
plant. Good position and income from in- 
vestment assured to the right party. Ad- 
dress Box 80, care THE FOUNDRY. 


FOUNDRY for sale, all complete, with a ca 
pacity of 150 tons castings per month; a 
fine opportunity for one with a limited cap 
ital to engage in the foundry business. 
Kor further particulars apply to Colvin 
Foundry Co., 164 West Exchange st., Proy 
fdence, R. I. 


ANY ONE IN NEED of a practical machin- 
ist or molder to take charge of machine 
shop or foundry or both, having been gen 
eral superintendent of a large manufactur 
ing company for the last nine vears; can 
give best of references; make mixtures of 
iron on analyses. Address Box 79, car 
THE FOUNDRY. 


WANTED—Position as foundry foreman by 
a thorough mechanic, who has held similar 
positions for 22 years. ‘apable of pro- 
ducing any class of work except stove and 
hollow ware. Best of references from last 
employer for 5% years’ continuous serv- 
ice. Address Box 78, care THE FOUN 
DRY. 


WANTED—Situation as Chemist or Super- 
intendent, by an experienced man who 
can furnish both references and recom 
mendations from both past and_ present 
employers. Understands all kinds of foun 
dry work and can mix irons for any pur- 
pose to the best advantage. Address Chem- 
ist, Box 82, care THE FOUNDRY, Detroit, 
Mich. 


WANTED—-Situation as foundry foreman by 
one who has had ten years’ experience as 
foreman on all classes of work. Thor 
oughly capable of handling a foundry in 
all its details. Can manage men to the 
best advantage and understands the melt 
ing and mixing of iron to obtain different 
qualities. Can give the best of references 
as to character and ability. Address Box 
53, THE FOUNDRY. 
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